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The 70 Series Multimeters: 

the shining standard by which others 

are measured. 

These multimeters are produced through 
advanced technology that assures you a 
wealth of product features. Giving you solid 
value for your money. 

Security of a 3-year warranty. 

A 3-year warranty reduces your cost of 
ownership. So you don’t have to pay the price 
over and over for lesser-quality multimeters. 
More features for your money. 

Choose from either the basic 73 or the 
feature-rich 75 and 77. You’ll find the features 
you need at the price you can afford. Touch 
Hold™ for capturing and holding readings. 
Audible tones to signal you for continuity. 
Autoranging for simple operation. And a 
sleep mode for extending battery life up to 
2000 hours. 

Unsurpassed quality. 

Like other Fluke products these multi¬ 
meters offer you uncompromised quality 
at competitive prices. Visit your electronics 
representative today and get your hands on a 
70 Series Multimeter. You’ll see that brilliant 
performance is within your reach. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 
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Electronic 

photography 



Well-known camera maker 
Canon has just released a revo¬ 
lutionary new camera which 
uses magnetic floppy disks, not 
film. See our story on page 


Projects, projects 

Our construction projects this 
month include a stylish metro¬ 
nome for musical types, a 
voice-operated relay, an elec¬ 
tronic fuse and a simple 
voltage/continuity checker. 

Marine electronics 
feature 

Our annual survey of electron¬ 
ics afloat. New developments in 
satnav, radar, communications, 
EPIRBs — catch up on it all, 
in our feature starting on page 


ON THE COVER 

The telephone transceiver unit 
for Canon’s new “still video” 
photography (Courtesy Canon 
Australia). Also shown is the 
new GME-Goldstar GS951 
Turbo marine radar (Courtesy 
Greenwich Marine) See our sto¬ 
ries on pages 22, 112. 
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Letters to 
the editor 


Australian School 
of Electronics 

I would be grateful if you or any of 
your other readers or staff could help 
me. 

Last year in response to an advert in 
EA I undertook a “Practical Electronics 
Course” offered by the Australian 
School of Electronics, by correspond¬ 
ence. I had almost finished but have 
heard nothing from the school since 
paying my final instalment, and have 
been unable to contact anyone associ¬ 
ated with it. I can only assume that it is 
now defunct. 

I would still like to finish the course- 
work however, and would appreciate 
any assistance anyone could offer i.e., 
access to manual and study information 
and advice on completing the Learnakit 
oscilloscope. Please write or phone. 

I imagine there may be other people 
in the same predicament and would be 
happy to pass on any information re¬ 
ceived. 

Robert Brownlie, 

102 Watson St„ 

Camphill Qld 4152. 

Comment: To the best of our knowl¬ 
edge, the Australian School of Electron¬ 
ics is no longer in business. We hope an¬ 
other reader may be able to help. 

Low distortion 
oscillator 

I have been a follower of EA and its 
predecessors for the past 40 years, but 
this is the first time that 1 have been 
stirred to write to you. 

I refer to a letter from N.V. of Parra¬ 
matta, NSW, which appeared in Infor¬ 
mation Centre on p.124 of the Septem¬ 
ber 1987 issue. Having constructed the 
“Ultra Low Distortion Oscillator” of 
December 1986, N.V. reported some 
difficulty in correctly calibrating the fre¬ 
quency control pot to agree with the 
supplied scale. 

Despite your comment that no other 
similar reports had been received, 1 can 
heartily support N.V. as I have had ex¬ 


actly the same problem — also, but 

probably coincidentally, with a kit from 
Altronics. No amount of fiddling with 
shunt resistors or substitution with an¬ 
other “linear” scale pot has brought the 
tuning range within coo-ee of the 
claimed characteristic. The effect was 
generally similar to that described by 
N.V., that is a very broad and minor 
frequency change up to about mid scale, 
followed by severe compression as max¬ 
imum frequency was approached. 

The problem is so bad that I have 
found it necessary to set the oscillator 
frequency with a counter when checking 
frequency response characteristics. In 
other respects, by the way, the oscilla¬ 
tor performs very well indeed, but its 
utility is severely eroded by the calibra¬ 
tion problem and the difficulty of set¬ 
ting to a prescribed frequency. 

One wonders whether the prototype 
in fact used a relatively rare “inverse 
log” characteristic pot; a type in the 
catalogues, but not generally found on 
hobbyist suppliers shelves. If not, 
maybe a built-in Digital Counter is 
really the only way to go? 

Anyway, keep up the good work! 
This note is more for support of youi 
previous correspondent, (who seemec 
like a voice in the wilderness) than a 
complaint! 

D.E. Graham, 

Wembley Downs, WA. 

Comment: Although the original is ni 
longer available to check we doubt if i 
could have been fitted with an anti-lot 
pot, or there would have been man) 
more complaints besides yourself am 
N.V. We’ve asked Altronics to contac 
you, to see if they can help track dowt 
the cause. 

Appliance Control 
Systems 

I refer to your article in the Septenr 
ber 1987 edition of Electronics Austrc 
lia, concerning the fate of ApplianC 
Control Systems. 

In summary, this article could rea 
“Small Australian Battlers lose ever) 


DROP US A LINE! 


Are you concerned about something to do with electronics, and believe that others 
ought to know about it? If so, feel free to put pen to paper, or fingers to keyboard, anc 
send us a Letter to the Editor. If it's clearly expressed and on a topic of interest 
chances are we'll publish it — but we do reserve the right to edit those that ar< 
overlong, or potentially libellous. 
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thing due to foul play of banks and 
other finance companies”. 

Now, I am too a small battler in a 
very similar field. I do not like nor trust 
banks and financial institutions either. 
However, in all fairness, I think the 
coin has two sides. 

’ Whilst I do not know Mr Larsen, I 
can assure you that at least one of his 
Australian clients has a few unkind 
things to say about ACS. 

On the financial aspect, I can only 
state that if ACS’s order books were in 
fact full, and they had a 12-month cash 
flow projection with some reasonable 
figures, even our jaded trading banks 
would have lent against this cash flow. 

I regret to say, but from the outset it 
rather looks that Mr Larsen may have 
over-optimistically invested too much 
into equipment and personnel, and his 
astuteness perhaps leaves something to 
desire in dealing with financial advisers. 

D. Toth, Managing Director, 

Communitron (Aust), 

Gladesville, NSW. 

Stereo AM/FM tuner 
problems 

While visiting Sydney earlier this 
year, I purchased two Jaycar kits for the 
EA 60/60 amp and AM/FM stereo 
tuner. I have no formal technical train¬ 
ing, just sheer enthusiasm and a basic 
understanding of circuit construction. 

My decision to purchase the 60/60 
and the tuner was spurred by confi¬ 
dence from having successfully complet¬ 
ed, and unaided, your earlier 40/40 
MOSFET amp. 

Construction of the 60/60 amp has 
been successful, after your revised in¬ 
struction in the May 1987 edition of 
EA. I did lose my MJ55003/MJ5004 
pairs initially, until I performed the 
modifications prescribed. I agree that 
this is an exceptionally good amp, and I 
am very pleased — thank you. 

Alas! (to put it mildly) the construc¬ 
tion of the tuner is another story. Hav¬ 
ing spoken to local professional people, 
to fault find this circuit is considered a 
sizeable task. However I am determined 
to resolve my problems myself, if I can. 

Initially I would prefer to liaise with 
another New Zealand constructor of the 
tuner and your assistance in finding 
him/her through your magazine would 
be appreciated. Please publish my ad¬ 
dress for this purpose. Anyone able to 
help could also phone me on (04) 
366331, collect. 

John Hartley, 

12 Mapplebeck Street, 

Titahi Bay, Wellington, NZ. 


Editorial 
lfiewpoiot 

DAT: Triumph or threat? 

I’ve just had the opportunity to check out an advance sample of one of the 
new digital audio tape (DAT) decks, thanks to Pioneer Electronics. It’s been 
too late to fit the story into this issue, unfortunately, so you’ll be able to read 
all about it next month. But in a nutshell, DAT is simply superb — the clos¬ 
est thing to perfection in sound recording that most us are ever likely to hear. 

Viewed as a development in sound recording technology, then, DAT is ob¬ 
viously a triumph — a true milestone in the relentless striving on the part of 
human beings to capture sounds faithfully. A striving that was first crudely 
satisfied with Thomas Edison’s phonograph, and has promoted continuous 
evolution since then. 

Sorry for the purple prose, but DAT really is impressive. There’s no doubt 
in my mind that it’s the beginning of a whole new era in recording, and the 
beginning of the end for conventional tape recorders. You’ll see what I mean 
next month. 

What worries me is the attitude of various sections of the music and hifi in¬ 
dustries, which seem determined to prevent us from getting DAT — or at 
least delaying it as long as possible. There are strong whiffs of neo-Luddism 
in the air. 

You can’t blame the CD makers for being nervous, after they’ve just had 
to invest big sums of money into hi-tech CD pressing plants. But just how far 
should they and others be allowed to go in holding back technical progress? 

I’m particularly concerned about the CBS moves to introduce its Copycode 
system to all future vinyl and CD recordings, to prevent copying via DAT. 
From what I can find out, this involves notching out a 300Hz band of fre¬ 
quencies, 60dB down and centred on 3.84kHz. The idea being that DAT 
makers would be forced to make their recorders look for this frequency gap, 
and refuse to record anything in which it is present. How’s that for ruining 
the performance of CD recordings, just to stop DAT owners from copying 
them! 

Although I’m by no means one of the audio purist brigade who swears by 
polarised speaker cables and gold-plated RCA sockets, there’s no way I’d 
knowingly buy any recording with a ruddy great notch slap-bang in the mid¬ 
dle of its spectrum. And I’m sure I won’t be alone. I only hope CBS doesn’t 
manage to convince the rest of the recording industry to adopt this crazy 
idea. 





ELECTRONICS Australia, November 1987 






What’s New In 


— 



Entertainment Electronics 


Sony releases 65cm 
stereo colour TV 

The KV-27XS AS Trinitron 65cm 
(27”) colour television from Sony 
graphically illustrates how far tech¬ 
nology has come since colour TV was 
released here in Australia in 1975. 

The Super Trinitron fine pitch tube is 
designed to meet today’s needs for 
stimulating home entertainment. With 
both composite video and RGB inputs 
the KV-27 is compatible with a variety 
of sources such as home computers, 
VCRs or video disc players by way of 
the 21-pin SCART connector. 

The KV-27 is supplied with a multi¬ 
function remote control for normal tele¬ 
vision operation plus access of the op¬ 
tional teletext facility, which can be in¬ 
stalled if required. The built-in stereo 
tuner for TV reception can also decode 
bi-lingual broadcasts. The unit also has 
external speaker connection, for op¬ 
tional speakers, together with audio 


“Dynamic coil” 
magnetic cartridge 

The new Garrott P-77 magnetic 
pickup cartridge features a dynamically 
balanced generator system, which is 
claimed to incorporate the best features 
of moving coil, variable reluctance and 
moving magnet systems. The new sys¬ 
tem is said to be capable of handling 
the highest groove modulation swings 
with full control, due to careful balanc¬ 
ing of its pivoting system. 

A further feature of the cartridge is a 
gem-quality, grain-orientated parabolic 
diamond stylus, polished to a mirror fin¬ 
ish to ensure improved tracking of high 
frequency groove modulation and mini¬ 
mal groove damage. 

Performance of the Garrott P-77 is 
said to be exceptionally clean and accu¬ 
rate, with fast dynamic response and ex¬ 
cellent channel separation. The output 
is sufficient to feed directly into a nor¬ 
mal magnetic pickup input. 

Further details are available from Len 
Wallis Audio, Shop 9, “The Village”, 
43-45 Burns Bay Road, Lane Cove 
2066. 



outputs allowing integration with an ex¬ 
isting hifi system for enhanced stereo 
sound enjoyment. 

It has a stylish European designed 
cabinet with a black finish, to blend in 
with the home audio/visual environment 


or to form the centre piece of an) 
lounge or dining area. 

The KV-27XS AS is available now 
through the Sony dealer network at the 
suggested recommended retail price of 
$2,199. 


Compact VHS-C 
camcorder 

National Panasonic has released its 
NV-MC5, the “baby brother” to its al¬ 
ready successful compact video cam¬ 
corder, the NV-M5A. Overall size of 
the camera has been reduced by the use 
of the VHS-C video cassette. This still 
uses 1/2” tape, but recording length has 
been reduced to 30 minutes in SP or 60 
minutes in LP mode — where NV-M5A 
offers up to a full four hours. 

The new, super small model is ideal 
for the person who wants a simple, 
compact, lightweight model for “snap” 
shooting, the differences being in the 
length of the tape and editing functions. 
(The M5A allows extra editing functions 
such as dubbing and fade in/ fade out.) 

The new VHS-C playback system can 
be operated either directly through a 
television set or, for LP mode, via a 
VHS cassette adapter, on any standard 
VHS VTR. 

All accessories including carrying 
case, VHS cassette adaptor, recharge¬ 
able battery pack and VHS-C cassette 
tape come with the MC5, which weighs 


in at just 1.5kg. 

In many ways, the NV-MC5A is ver) 
similar to its predecessor, employing the 
same CCD (charge-coupled device] 
image sensor which saves on space anc 
weight, but still allows faithful repro 
duction of colour and resolution as wel 
as virtually eliminating ghosting anc 
after-imaging. 

Other features include: 

• Piezo auto focus system 

• 1/1000 sec high speed shutter 
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• auto trace white balance 

• 10 Lux (low light) shooting capability 

• 6X power zoom lens with macro 
capability for wide angle to telephoto 
shots and close-ups of small objects. 

• HQ (High Quality) picture 

New VCR has simple, 
no-fuss timer 

How many times have you wanted to 
record a programme on your video cas¬ 
sette recorder, but have forgotten how 
to set the controls so that the machine 
will start and finish at the right time, 
and you can’t find the instruction book? 

Sanyo claims to have come up with a 
solution to this problem by incorporat¬ 
ing a feature called “QSR” in some of 
its new models. “Quick Start Record¬ 
ing” is a simple, two button control that 
lets you set the start time up to 24 
hours in advance, to record up to four 
hours or until the tape finishes. 

For example, on Sanyo’s New VHF- 
3100 VHS video cassette recorder, all 
you have to do is press the “start” but¬ 
ton and the time will go forward on the 
clock display until the button is 
released. The unit is then programmed 
to start at that time. The second 
“length” button is pushed and the time 
is displayed in minutes. Simply release 
this button and the recorder will auto¬ 
matically stop at that time. 

The recorder’s ability to be set in one 
minute increments is particularly useful 
when recording material off stations 
which do not necessarily run their pro¬ 
grammes in neat 30-minute segments. 

Apart from its QSR control, the 
VHR-3100 has a number of other at¬ 
tractions such as HQ (High Quality) 
picture technology, a 30 memory syn¬ 
thesiser tuner, and nine-times high 
speed colour picture search in forward 
and reverse, still and frame advance 
playback. Available from Sanyo dealers, 
the VH-3100 has a recommended retail 
price of $719.00. 

Weatherproof speakers 

Altronics in Perth has released a new 
range of Australian-made weatherproof 
loudspeakers and sound columns. 

Branded “Redford”, there are five 
models with power ratings from 10 to 40 
watts. Each is available in either Black 
or White. 

As home stereo extension speakers, 
the smaller 16-ohm models are consid¬ 
ered ideal for paralleling across the 
main speaker 8 ohm lines. The higher 
powered models are fitted with multitap 
line transformers and are designed for 
professional sound and PA applications. 
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Enhanced “midi" system from Technics 


Technics’ new Midi Series has been 
further improved in response to a grow¬ 
ing demand for hifi quality in the com¬ 
pact sound systems segment of the mar¬ 
ket. 

One of the most notable differences is 
the change in width from 315mm to 
360mm, providing not only more of a 
“hifi look”, but also allowing more fea¬ 
tures to be added to these systems. 

A number of other improvements can 
be found throughout the range. Three- 
way speakers have replaced two-way 
and new Class A circuitry in the ampli¬ 
fiers has been employed for cleaner, 
clearer performance. Also the top three 
systems feature Dolby B/C for greater 
noise reduction. Power output range has 
also been increased, now going from 
20W up to 80W. 

The new “Digital Response” speakers 
offer a number of advantages over the 


previous bookshelf speaker models. 
Firstly, laminated polyester is used to 
reinforce the speaker cone paper giving 
the woofer increased rigidity and more 
powerful bass response, often lacking in 
bookshelf speakers. Secondly, the cabi¬ 
nets’ rounded baffle edges prevent dif¬ 
fraction to improve directional charac¬ 
teristics. 

Other changes include digital volume 
displays, upgrading to digital tuners 
from analog tuners and 24-position sta¬ 
tion selection across all models. 

All four models in the range, starting 
with the X800, the X830, the X840 and 
finally the X880 can be operated by 
infra red remote control. 

Each model offers its own set of fea¬ 
tures, some including optional seven- 
band graphic equalizer and compact disc 
player. 



The drivers have been chosen for 
wide range, low distortion, mid range 
“presence” (essential for high grade 


vocal work) and high efficiency in gen¬ 
eral. For short term use, the drivers will 
safely handle 150% of rated power. 
Acoustic wadding is used to dampen 
bass resonance. Foam plastic and cloth 
are sandwiched between baffle and 
front grill to prevent water ingress. A 
first for “Redford” is the use of a pat¬ 
ented cone moisture repellant process 
for all models. 

The rugged vibration free enclosures 
are constructed from die extruded heavy 
gauge aluminium and finished with 
durable industrial black powercoat 
enamel. The speaker ends are sealed via 
gaskets and tough moulded “LURAN 
S” UV resistant end caps. 

The end result is good looks, together 
with assured durability for the Austra¬ 
lian environment. 

Enquiries should be directed to Al- 
tronic Distributors, 174 Roe St., Perth 
6000. Phone (09) 328 2199. 











Entertainment Electronics 



Mid-price CD players from NAD 


NAD has released two new CD 
players, models 5220 and 5240, which 
continues this firm’s tradition of no-frills 
high performance. 

Both players are equipped with full- 
disc automatic repeat and programma¬ 
ble memory playback of up to sixteen 
selections in any order. The economical 
NAD 5220 adds a timer play feature 
that automatically plays a disc when the 
power is switched on. So, by plugging 
the player’s AC power cord into a clock 
timer, you can provide your own choice 
of wake-up music in the morning in¬ 
stead of depending on a clock radio. 

The mid-price NAD 5240 offers the 
convenience of wireless remote control, 
including remote volume control, plus 
NAD’s new CDR (Controlled Dynamic 
Range) circuit. One of the basic virtues 
of the Compact Disc is its ability to con¬ 
vey the full dynamic contrast of live 
music, but in some situations that dy¬ 
namic range is inappropriate. When lis¬ 
tening late at night, when copying CDs 
onto cassette tape for car playback, or 
when you want to enjoy the CD’s con¬ 
venience and clarity in a playback sys¬ 
tem that has limited output power, wide 


dynamic range can be a liability. 

NAD’s new CDR circuit deals with 
these situations by monitoring and con¬ 
trolling the dynamic range of the play¬ 
back signal. It operates smoothly and 
unobtrusively to raise the volume of 
low-level and average-level signals, 
while leaving the highest-level peaks 
alone. Thus it tames extreme dynamic 
contrasts, ensuring that the sound won’t 
become either too soft or too loud, 
while having no other effect on the 
sound. The frequency range, tonal bal¬ 
ance, and stereo imaging are unaltered. 
When not in use, the CDR circuit is 
completely bypassed. 

Other features of the new players in¬ 
clude a low-inertia three-beam laser 
pickup, a solid metal chassis for maxi¬ 
mum stability, precise alignment and 
long-term reliability and an output cir¬ 
cuit designed using the “less is better” 
approach, with only a handful of elec¬ 
tronic components in the signal path. 

Recommended retail prices are $499 
for the model 5220, and $699 for the 
model 5420. Further details are avail¬ 
able from Fred A. Falk, 28 King Street, 
Rockdale 2216. 


CD matching unit 

Arista Electronics has extended its 
range of audio accessories with the new 
compact disc matcher Model No CDA- 
3. 

Many amplifiers have only one auxil¬ 
iary input, so as the home entertain¬ 
ment centre expands with the addition 
of a compact disc player and/or VCR, 
the inconvenience of having only a sin¬ 
gle auxilliary input arises. 

The CDA-3 will allow the connection 
of both units to the amplifier and allow 
switching between either unit. The 
other advantage of utilizing the CDA-3 
is its signal matching capabilities. The 
majority of compact disc players have 
an output voltage of 1.6 or 2 volts, 
whereas the input voltage of an average 
auxilliary input on an amplifier is 750 
millivolts. The CDA-3 matcher will op¬ 
timise the balance between input and 
output by allowing you to select be¬ 
tween several different voltages. 

For further information and the name 
of your nearest stockist contact Arista 
Electronics, 57 Yore Street, Silverwater 
2141. 




Pioneer demonstrates 
its DAT recorder 

Pioneer Electronics has thrown its hat 
into the DAT ring, with the release of 

8 


its new D-1000 Reference Digital Audio 
Tape deck in Japan. At the same time, 
its Australian office has been demon¬ 
strating a sample deck in Australia, and 
hinting that it may be released here 
“soon”. 


Important features of the new D-1000 
include four direct-drive motors, double 
digital filtering on recording and play¬ 
back for extremely low distortion, sepa¬ 
rate digital and analog power supplies 
and transformers, a heavy-duty con¬ 
struction to minimise vibration and 
resonance, and copper-plated chassis to 
provide better shielding. It uses a single 
rotary head and 16-bit linear quantiza¬ 
tion at 48kHz for record/play, with the 
ability to also replay tapes recorded at 
44.1kHz and 32kHz. 

Quoted frequency response is 3Hz to 
22kHz within 0.5dB, with 95dB signal 
to noise ratio, distortion below .003% 
and wow/flutter virtually unmeasurable. 
In short, mouth-watering performance 
— even better than CD. 

We’re hoping to get hold of the sam¬ 
ple machine shortly, to give you a test 
report next month. 
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New battery 
could be just what 
the world needs 


An efficient, easily rechargeable and 
maintenance-free battery, conceived and 
developed by a lady researcher at the 
University of New South Wales, could prove 
to be what many people have been trying to 
find for a long time. 

by PAUL GRAD 


As important as batteries are in many 
applications, they still possess several 
serious limitations, such as low power 
and a short life. 

To overcome those limitations, a lot 
of research has been done lately 
throughout the world. It seems a real 
breakthrough has been achieved at the 
University of New South Wales, where 
a new type of battery has been de¬ 
veloped. 

In this new battery type the EMF is 
created by two liquid solutions, each of 
a salt of vanadium but at different levels 
of oxidation, separated by a membrane. 

The brainchild of Dr Maria Skyllas- 
Kazacos, a senior lecturer at the Uni¬ 
versity’s School of Chemical Engineer¬ 
ing and Industrial Chemistry, it is based 
on the “redox cell” concept. 

“Redox” stands for reduction and ox¬ 
idation, which refer to the absorption or 
donation of one or more electrons by a 
substance involved in a chemical reac¬ 
tion. Oxidation and reduction always 
occur together, because they refer to 
reactions in which substances exchange 
electrons. The expression “redox cell” 
is used because these cells use redox 
couples — two substances exchanging 
electrons in an oxidation-reduction reac¬ 
tion — in solution. 

While in a conventional storage bat¬ 
tery cell, such as in a lead-acid or 
nickel-cadmium battery, the EMF is 
created by two solid electrodes im¬ 
mersed in an electrolyte, in a redox cell 
the EMF is created by two solutions, or 
in other words, two substances dissolved 
in an electrolyte. The redox cell also 


has two solids immersed in the electro¬ 
lyte but, instead of creating the EMF as 
in the case of a conventional cell, in this 
case they are inert and act solely as 
electrical contacts. 

Each cell of the new battery is made 
up of two half-cells, one positive and 
one negative. Both contain a solution of 
vanadyl sulphate (V0S0 4 ) and 
sulphuric acid in water. Each half-cell is 
connected, via a pump, to a tank con¬ 
taining additional quantities of the vana¬ 
dyl sulphate solution (see diagram). 

The battery’s terminals are two car¬ 
bon-sheet collector plates. 

Conventional batteries 

For the benefit of those readers who 
are not familiar with the structure and 
the workings of conventional, commer- 
cially-available batteries such as the 
lead-acid and nickel-cadmium batteries, 
we will backtrack here. 

We will try to explain briefly how those 
conventional batteries work. It should 
then be possible to understand how the 
new battery differs from them and what 
advantages it may have over them. 

This will probably interest most read¬ 
ers, because the chemical reactions 
within such batteries are extremely com¬ 
plex and in some cases still not com¬ 
pletely understood. 

The conventional lead-acid and 
nickel-cadmium batteries are so-called 
secondary storage batteries. These have 
to be charged before they can develop a 
voltage difference between their termi¬ 
nals. Charging them, by passing a DC 
current through them, causes them to 
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store energy as chemical energy which is 
delivered back as electrical energy dur¬ 
ing discharge. 

To set up a battery we need two elec¬ 
trodes, one positive and one negative, 
which provide the battery’s voltage, and 
a conducting medium — the electrolyte 
— between the two electrodes, which 
allows a current to flow through the 
battery and through an outside load 
connected across the battery’s terminals. 

It is the movement of ions in the elec¬ 
trolytic solution, attracted by either of 
the electrodes, which constitutes the 
current through the battery. (Ions are 
atoms or groups of atoms which have an 
electrical charge. While normally atoms 
are electrically neutral, possessing an 
equal number of electrically-positive 
particles called protons and electrically- 
negatively particles called electrons, 
they often acquire or lose electrons, 
becoming negatively or positively 
charged. They are then called ions.) 

In a lead-acid battery both electrodes 
are initially of lead sulphate (PbS0 4 ) 
and the electrolyte is distilled (pure) 
water. Charging the battery produces 
several complex chemical reactions, fi¬ 
nally resulting in a fairly stable system 
in chemical equilibrium. There will then 
be a voltage of 2V across the battery’s 
terminals. 

The charging current causes some ol 
the water molecules to break down into 
ions. Each molecule of water that 
breaks down provides one negative ion 
of oxygen with two excess electrons 
(O 2 ) and two positive ions of hydrogen 
each lacking one electron (2H + ). 

The positive hydrogen ions then start 
breaking down both electrodes, by at¬ 
tracting negatively charged sulphate ions 
(S0 4 2 ) out of them. This leaves the elec¬ 
trodes with positively charged lead ions 
(Pb 2+ ). 

On the negative side of the charging 
source, electrons supplied by the source 
are attracted to the positive lead ions 
and neutralise them, producing ordinary 
soft lead, also called spongy lead. While 






Dr Maria Skyllas-Kazacos and Dr Miron Rychcik with an experimental 
vanadium redox cell. 


the battery is charging, then, the elec¬ 
trode connected to the negative termi¬ 
nal of the DC source is transformed 
from lead sulphate to a mixture of lead 
sulphate and lead and finally to pure 
spongy lead when the battery is fully 
charged. 

On the other electrode, which is con¬ 
nected to the positive terminal of the 
DC source, the same positive lead ions 
are created initially, but instead of ac¬ 
quiring electrons these electrodes do¬ 
nate electrons which are attracted to the 
DC power source. Thus here the posi¬ 
tive lead ions (Pb 2+ ) donate further 
electrons becoming even more positive 
(Pb 4+ ). Their charge is then strong 
enough to attract negative oxygen ions 
from the (water) electrolyte and com¬ 
bine with them to become electrically- 
neutral lead peroxide (Pb0 2 ). 

Thus this electrode begins as lead sul¬ 
phate, becomes a mixture of lead sul¬ 
phate and lead peroxide while the bat¬ 
tery is charging, and becomes pure lead 
peroxide when the battery is fully 
charged. 

The combination of the water’s posi¬ 
tive hydrogen ions with the negative sul¬ 
phate ions from the electrodes produces 
sulphuric acid (H 2 S0 4 ). Therefore, as 
the charging of the battery takes place 
the electrolyte is transformed from 
water to a mixture of water and 
sulphuric acid. When the battery is fully 
charged the electrolyte contains a high 
percentage of sulphuric acid. 

When the battery is fully charged, the 
negative electrode (which is connected 
to the DC source’s negative terminal) 
no longer contains any sulphate ions to 
combine with the positive hydrogen 
ions, and the positive electrode (which 
is connected to the DC source’s positive 
terminal) no longer absorbs the negative 
■ oxygen ions. 

If we now continue to supply a charg¬ 
ing current, the hydrogen ions continue 
being attracted to the negative electrode 
due to the electrons supplied by the 
charging DC source, even though the 
negative electrode no longer contains 
sulphate ions. And the oxygen ions are 
still attracted to the positive electrode, 
because electrons continue being ex¬ 
tracted from it by the DC source and it 
retains a positive charge, even though 
the electrode no longer contains the 
strongly-positive Pb 4+ ions. 

Electrons supplied by the charging 
current leave the negative electrode and 
combine with the hydrogen ions to pro¬ 
duce ordinary, electrically neutral hy¬ 
drogen gas bubbles. The negative oxy¬ 
gen ions give up electrons to the posi¬ 


tive electrode but, instead of combining 
with positive lead ions which are no 
longer available, they combine among 
themselves to become ordinary electri¬ 
cally neutral oxygen gas bubbles. 

These gas bubbles rise and leave the 
battery through vent holes. If we con¬ 
tinued to charge the battery we would 
not change the water into more 


sulphuric acid. Instead, the water would 
be lost as hydrogen and oxygen gases, 
and the acid concentration would be¬ 
come excessively high, damaging the 
electrodes. Also, the escaping gases are 
dangerous because they are explosive. 

But assume that we have not over¬ 
charged, or at least not significantly 
overcharged, the battery. 
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ELECTRICAL CONTACTS 



STORAGE VESSELS 
FOR THE VANADIUM 
SOLUTIONS 
(ONE POSITIVE. 
ONE NEGATIVE) 


This sketch of an experimental redox cell is somewhat unclear, because the 
University of New Wales’ researchers working with the cell don’t want to 
reveal too much about it. 


As soon as the charging current stops 
the sulphuric acid starts a reverse 
chemical action. The negative sulphate 
ions from the acid react with the spongy 
lead in the negative electrode and the 
spongy lead gradually changes back to 
lead sulphate. However, now the excess 
electrons originating from the sulphate 
ions (two excess electrons for each ion 
S0 4 2 ) remain in the electrode as free 
electrons, and there is an accumulation 
of negative charge in the electrode. 

When enough negative charge is built 
up, the acid’s negative sulphate ions are 
repelled from the electrode and there is 
no further chemical action. 

The acid’s negative sulphate ions also 
attack the positive electrode. They 
cause each lead peroxide molecule to 
break down into two negative oxygen 
ions and one positive lead ion. The oxy¬ 
gen ions are attracted into the electro¬ 
lyte by the acid’s positive hydrogen 
ions. When enough oxygen ions leave 
the electrode a positive charge is built 
up by the lead ions left behind. Thus 
the positive electrode also gradually 
changes back to lead sulphate. 

Again, when this positive charge is 
high enough the acid’s positive hydro¬ 
gen ions are repelled from the electrode 
and there is no further chemical action. 

Therefore, some time after charging 
has stopped, the negative electrode is a 
negatively-charged mixture of spongy 
lead and lead sulphate, and the positive 
electrode is a positively-charged mixture 
of lead oxide and lead sulphate. 


During these reactions hydrogen and 
oxygen ions combine to produce water 
again, so that the sulphuric acid be¬ 
comes more diluted. 

The battery is now in a (fairly) stable 
equilibrium, with a voltage of about 2V 
across its terminals. 

When a load is connected across the 
battery’s terminals, electrons leave the 
negative terminal to go to the load and 
the charge on the negative electrode de¬ 
creases, allowing the sulphate ions of 
the acid to again react with the elec¬ 
trode, again producing the electrode’s 
original lead sulphate. 

When electrons leave the negative 
electrode to go to the load, the same 
number of electrons are attracted from 
the load to the positive electrode. Here 
they combine with the positive lead ions 
which then combine with the sulphate 
ions from the electrolyte, also resulting 
in the formation of the positive elec¬ 
trode’s original lead sulphate. Also, the 
sulphuric acid becomes still more dilut¬ 
ed. 

The net result of the chemical reac¬ 
tions involved is that while the battery 
is being discharged most of both elec¬ 
trodes change back to lead sulphate and 
most of the electrolyte changes back to 
water. 

After a while the battery cannot gen¬ 
erate sufficient voltage between its ter¬ 
minals and is said to be discharged 
(nominally when the voltage across its 
terminals has fallen to about 1.75V). It 
can be recharged over and over again. 


however. 

These lead-acid batteries have seen 
wide application and have been enor¬ 
mously useful but they have serious 
limitations. Probably the most impor¬ 
tant is the relatively short time during 
which a useful current can be drawn 
from them. 

A battery is rated in ampere-hours. 
This is the product of the current drawn 
from the battery and the number of 
hours during which the current is 
drawn. For example, if a battery is 
rated at 100 ampere-hours, this means 
that it will supply, for example, 5A for 
20h, or 10A for lOh, before its EMF 
drops to the discharge level (1.75V per 
cell). 

Storage batteries are usually rated for 
20h. Thus, if the battery is rated at 100 
ampere-hours, this means it will supply 
5A for 20h. 

The physical size of the battery does 
not affect its EMF, but it does affect 
the amount of current the battery can 
supply. The larger the area of the elec¬ 
trodes, the more current the battery can 
supply. Of course, the less current the 
battery is made to supply, the longer it 
will last before reaching the discharge 
level. 

By connecting various battery cells in 
series we can obtain a voltage equal to 
the sum of the voltages of all cells in 
the series connection. We can thus ob¬ 
tain high voltages from a battery instal¬ 
lation, even though each battery cell 
provides only a small voltage. 

Large battery installations are used as 
backup power systems in various appli¬ 
cations. Usually, however, battery in¬ 
stallations are suitable only as a short¬ 
term backup, for example, during a 
mains power failure. 

Another disadvantage of lead-acid 
batteries is that the electrodes tend to 
deteriorate if the battery is allowed to 
remain partially discharged for a long 
time. 

Also, even when the batteries are 
carefully recharged, some water is usu¬ 
ally lost in the form of hydrogen and 
oxygen gases and the acid content grad¬ 
ually becomes high enough to cause 
“sulphation”. This is a process by which 
areas of the electrode become hard and 
brittle and do not react properly with 
the electrolyte. 

Nickel-cadmium (Ni-Cd) batteries, 
which are of a type called alkaline bat¬ 
teries, work similarly to the lead-acid 
batteries. Each cell of a Ni-Cd battery 
has a positive electrode of nickel diox¬ 
ide (Ni0 2 ) and a negative electrode of 
pure cadmium (Cd). The electrolyte is 
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Close-up view of an experimental model of the new redox battery cell. The two electrolyte storage vessels on the right 
will be replaced with storage tanks in any commercial version of the battery. On the left are both half-cells separated by 
a membrane. 


potassium hydroxide (KOH) mixed with 
distilled water. 

In these batteries, while the electrode 
materials change during charging and 
discharging, the electrolyte does not 
change. 

Redox differences 

A redox battery’s basic difference 
from the conventional batteries such as 
the lead-acid and nickel-cadmium types 
is that the voltage between its terminals 
is created, not as a consequence of 
chemical reactions between one or two 
electrodes and an electrolyte, but by a 
change in the level of oxidation (an ex¬ 
change of electrons) between two ad¬ 
joining solutions separated by a mem¬ 
brane. 

The redox battery is charged by 
means of a DC source connected across 
its terminals, as in conventional bat¬ 
teries. This causes changes in the oxida¬ 
tion states of the vanadium salt ions in 
solution. All chemical changes brought 
about as a consequence of charging the 
battery take place in the solution. 

When in solution the vanadium salt 
ionises, each vanadium atom donating 
four electrons and becoming a positive 
ion with a +4e charge, V 4+ . 

When the battery is charged, different 


oxidation reactions take place in each 
half-cell. These reactions are: 

At the positive half-cell, 
charge 

V 4+ -*> V 5+ +e 

discharge 

At the negative half-cell, 
charge 

V 3+ +e _> y2+ 

discharge 

The vanadium salt solutions are delib¬ 
erately prepared to undergo the reac¬ 
tions described, to obtain 1.5V between 
the terminals of each cell, and to avoid 
problems such as the deposition of 
metallic vanadium. 

The solutions to which the vanadium 
atoms belong are fairly complex. The 
vanadium salts do not necessarily have 
the same charge as the vanadium ions in 
them. 

The two half-cells are separated by an 
ion-selective or microporous membrane. 
Either a sulphonated polyethylene anion 
selective membrane (allows only nega¬ 
tively-charged ions through) or a poly¬ 
styrene sulphonic acid cation selective 
membrane (allows only positively- 


charged ions through) was used in the 
University’s experiments. 

The main function of the membrane 
is to keep the two solutions in each 
half-cell separate, thus maintaining the 
voltage difference between the two half¬ 
cells. In the cells of conventional bat¬ 
teries the two solid electrodes are kept 
naturally separate but in the redox cell 
the absence of a separating membrane 
would cause the two solutions to mix, 
gradually eliminating the voltage differ¬ 
ence between the cell’s terminals. 

The membrane must also permit free 
passage of the cell’s current carriers to 
permit free flow of current through the 
cell. The current carriers in the Univer¬ 
sity’s redox cell are mainly the positive 
hydrogen ions from the sulphuric acid. 

The membrane must therefore be 
permeable to the ions which carry the 
current in the solution, but must pre¬ 
vent diffusion of the active species (that 
part of the cell which gives up or takes 
on electrons) in solution which would 
result in self-discharge of the cell. The 
choice of membrane is thus crucial to 
the efficiency of a redox battery. 

It should ideally do all those tricks 
while allowing high coulombic efficien¬ 
cies to be achieved. (Coulombic effi¬ 
ciency is the ratio of the electric charge 
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New battery 

which flows out of a battery during dis¬ 
charge, to the electric charge which 
flows into the battery during charging). 

The membrane should also have a 
low resistivity to minimise losses in volt¬ 
age efficiency, and good chemical stabil¬ 
ity for long cycle life. 

Although good voltage efficiency has 
been obtained using a polystyrene sul- 
phonic acid membrane, the resistivity of 
the membrane’s material is still rela¬ 
tively high (1.2ohm.cm 2 ). Therefore, 
further improvements in the cell’s effi¬ 
ciency can be expected with a less resis¬ 
tive membrane. 

The product of the voltage efficiency 
— ratio of the average voltage during 
discharge to the average voltage during 
charging — and the coulombic effi¬ 
ciency is a battery’s energy efficiency. A 
low coulombic efficiency means consid¬ 
erable self-discharge or high gassing 
rates (formation of oxygen and hydro¬ 
gen). 

Overall efficiencies of 80% are said to 
have been achieved with the vanadium 
redox cell at the University, which are 
similar to or higher than the efficiencies 
of conventional lead-acid or nickel-cad¬ 
mium cells. 

Dr Skyllas-Kazacos decided to try the 
redox cell concept with the vanadium 
salts after examining the electrochemical 
series table, listing electrochemical reac¬ 
tions (the chemical effects of electricity) 
of various substances. The vanadium 
salts appeared to her to be capable of 
satisfying all the requirements for a 
redox battery. The main reason for 
choosing vanadium was that it exists in 
various oxidation states. 

The choice of a carbon felt as the ma¬ 
terial for both electrodes was arrived at 
after several tests, including charge-dis¬ 
charge experiments conducted by the 
University’s team with various materi¬ 
als. 

Skyllas-Kazacos said that after the ini¬ 
tial tests proved her concept she and 
her group felt encouraged to proceed 
with their experiments. To her knowl¬ 
edge hers is the only group anywhere in 
the world currently engaged in research 
on vanadium redox batteries. 

The University’s researchers see sev¬ 
eral important advantages of the new 
type of cell over conventional types. 

The solid-state reactions in the con¬ 
ventional-type solid electrodes lead to 
their degradation, a problem that does 
not apply to redox cells. In redox cells 
there are no capacity losses or failures 
due to shedding or shape change of the 
1987 


solids immersed in the solutions, be¬ 
cause they are passive. 

Another advantage of redox batteries 
is that the amount of charge they can 
supply during a certain time is deter¬ 
mined by the solution concentration and 
tank volume, whereas in a conventional 
battery this is determined, as said ear¬ 
lier, by the battery’s physical size and 
the areas of its (solid) electrodes. 

It is thus possible to obtain any am¬ 
pere-hour rating from a redox battery, 
simply by increasing the size of its stor¬ 
age tanks. Naturally this means that, for 
the battery to operate continuously, the 
solutions in the battery have to be 
drained when they reach discharge level 
and substituted by solutions from the 
tanks. The drained solution can then be 
recharged separately and later reused. 

This is probably the greatest advan¬ 
tage of redox batteries over conven¬ 
tional batteries: instead of recharging a 
redox cell battery it is possible to simply 
refill its tanks with new amounts of 
charged electrolyte, the battery thus at¬ 
taining its full power instantly. 

Deterioration of the materials used in 
a redox battery still takes place, how¬ 
ever. Dr Skyllas-Kazacos predicts a ser¬ 
vice life of 5 to 10 years for a vanadium 
redox battery, using optimised materi¬ 
als. This compares with a service life of 
2-3 years for a lead-acid battery and of 
about 10 years for a nickel-cadmium 
battery. The vanadium solutions, how¬ 
ever, have an indefinite life. 

With ah open circuit voltage of 1.5V 
and an energy density of 25W.h/kg 
(watt-hours per kilogram) the vanadium 
redox cell also compares favorably with 
lead-acid battery cells with the corre¬ 
sponding figures of 2V and 15- 
30W.h/kg, and with nickel-cadmium 
cells (1.3V and I0-35W.h/kg). 

Dr Skyllas-Kazacos said that during 
the past 10 years the price of vanadium 
based on fused metallurgical-grade va¬ 
nadium pentoxide has remained stable 
at US$14/kg. 

Based on this price she estimated the 
costs of the chemicals in 1 litre of va¬ 
nadium salt solution. This would con¬ 
tain 362g of the vanadium salt costing 
US$2.10, 188g of 98% solution of 
H,S0 4 (US$0.40), and 750g of water 
(US$0.05), with a total weight of 1300g 
and a total cost of US$2.55. 

The total cost of materials for a lkW 
battery (excluding the storage tanks) 
would be about US$273, with the mem¬ 
brane and the carbon felt electrodes 
contributing about 40% of that. For a 
5kWh system the solutions in the tanks 
would cost about US$390. 

A typical lkW vanadium redox bat- 











tery would have 17 cells for a total volt¬ 
age of 24.7V, and approximate size of 
30cm x 33cm x 20cm (width x height x 
length) for a total volume of about 20 
litres. The total volume of the vanadium 
salt solutions in the battery would be 2 
x 6 litres. It would have 2 storage tanks, 
one for each of the two types of solu¬ 
tion. For a 5kW.h storage system the 
total volume of the solutions in the 
tanks would be 2 x 74 litres. 

In the battery’s normal use the solu¬ 
tions are continuously circulated within 
the battery. The solutions are drained 
through one outlet and replacement 
solutions are pumped in from the stor¬ 
age tanks, at the same time, through 
another conduit. This continuous circu¬ 
lation takes place without interrupting 
the battery’s operation. 

It is possible to keep the drained 
solutions in separate tanks, but in the 
University’s concept the drained solu¬ 
tions are taken back to the storage 
tanks. Thus the solutions in the tanks 
become gradually weaker, but greater 
efficiencies of operation have been ob¬ 
tained with this procedure than if the 
drained solutions were kept in separate 
tanks. 

Of course, if the discharged solutions 
were kept in separate tanks, instead of 
being recirculated, the unused solutions 
in the storage tanks would retain their 
optimum concentration. However, apart 
from resulting in lower operating effi¬ 
ciencies, this would necessitate the pres¬ 
ence of additional tanks to store the 
drained solutions. 

According to Dr Skyllas-Kazacos only 
one storage tank would be needed for 
all positive half-cells and another one 
for all negative half-cells. However, for 
reasons of commercial confidentiality, 
no details are available as to how the 
researchers propose to avoid shorting 
the battery’s half-cells and “sabotaging” 
the series connection in such an ar¬ 
rangement. 

The redox cell concept had already 
been demonstrated with lkW units by 
NASA in the US and the ETL group in 
Japan, using an iron/chromium system, 
i.e. iron compounds and chromium 
compounds separated by a membrane. 
However, according to Dr Skyllas-Kaza¬ 
cos, the poor reversibility of the chro¬ 
mium half-cell and cross-contamination 
of the half-cell solutions by diffusion of 
the cations across the membrane are 
still limiting the system’s life and effi¬ 
ciency. 

She said vanadium redox batteries are 
likely to find their first use as industrial 
batteries and in stand-alone, off-grid ap¬ 
plications (used as power sources inde¬ 


pendent of the mains supply), where 
their size is not critical. 

The independence between the redox 
system’s power capacity and its storage 
capacity makes it attractive for long¬ 
term storage in remote areas where 
solar arrays or wind generators have 
been installed. 

An attractive feature of the vanadium 
redox battery is that it can be fully dis¬ 
charged without suffering any damage 
and that it is virtually maintenance-free 
because there is no solution contamina¬ 
tion due to cross-mixing. 

Skyllas-Kazacos sees electric traction 
as one of the new battery’s most prom¬ 
ising applications, because she believes 
both its power and energy density, 
which already compare favorably with 
those of the advanced lead-acid and 
nickel-cadmium batteries, can be further 
improved as indicated by recent labora¬ 
tory tests. 

The fact that, instead of recharging, 
the redox cells can be ready for use 
again in a few minutes by exchanging 
the vanadium salt solutions at any spe¬ 
cially-equipped refuelling station, is an¬ 
other factor making redox cells an at¬ 
tractive proposition for electric trac¬ 
tion. 

The solutions would, of course, not 
be discarded but would be recharged 


and later reused. At a refuelling station 
it would be possible to exchange the 
solutions, but pay a fee only for re¬ 
charging the same amount of the solu¬ 
tions and leave immediately as soon as 
the exchange is completed. 

Dr Skyllas-Kazacos came to Australia 
from Greece at the age of two. She 
earned a B.Sc degree with 1st class ho¬ 
nours from the University of NSW’s 
School of Chemical Engineering and In¬ 
dustrial Chemistry and a Ph.D. degree 
in 1979 from the same School. Her re¬ 
search team at the University of NSW 
includes Dr Miron Rychcik, originally 
from Poland, and professional officer 
Franz Grossmith. 

She is very excited by the interest in¬ 
dustry has shown in her invention. Uni¬ 
search, the University’s R&D company, 
has negotiated a worldwide licence 
agreement with Agnew Clough Ltd to 
develop and market the invention. 

The company told the University it is 
committed to seeing the battery com¬ 
mercialised, and will operate the bat¬ 
tery’s first full-scale test unit in the com¬ 
pany’s mines in Western Australia in 
about 12 months. 

The University’s research project has 
been supported by the National Energy 
Research Development and Demonstra¬ 
tion Programme. © 


ONLY YOUR EARS 
VIBRATE 



The PD-6050 C.D. features the new Pioneer disc stabilizer, a no-contact 
magnetic clamper which eliminates vibrations to the disc and confines 
them to the only place they do improve sound quality, your ears. 
Naturally this unit carries all the advanced Pioneer features, including 
infra red remote control and timer start. 

For a brochure and the name of your 

nearest dealer, phone 008 33 8439. /tt* ______ , - . 

In Melbourne phone 580 9911. {tfj PIUI\lttJ\ 
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Pioneer’s PD-6050 
compact disc player 


HIFI REVIEW: 


Representative of the latest generation of middle-range CD 
players, the new Pioneer PD-6050 offers features previously 
only found on more expensive models. This has been 
achieved largely by refinements in production technology. 


When the first cars appeared, each 
one was lovingly made by master crafts¬ 
men using only the finest materials. 
They were solid, reliable and expensive. 
Then a little while later, along came 
Henry Ford who showed that by taking 
advantage of mass production technolo¬ 
gy, you could crank out cars that would 
do almost the same job, but could be 
sold for a fraction of the price. 

Much the same kind of thing now 
seems to be happening with CD players. 
The first pioneering players to appear 
had solidly made metal player mech¬ 
anisms, using either castings or heavy- 
gauge pressings, and mounted in equally 
solid pressed cases. At the time, this 
seemed to be necessary in order to 
achieve the rigidity and stability re¬ 
quired for maintaining focus and track¬ 
ing of the laser beam, for reading those 
tiny pits. And needless to say, the cost 


of the early players reflected this neces¬ 
sarily conservative approach. 

But over the last couple of years a lot 
of experience and knowledge has been 
gained, both in terms of the electronics 
used in CD technology, and in the pro¬ 
duction techniques and materials used 
in their manufacture. By applying all of 
this new experience in an integrated 
fashion, it is now possible to produce 
players which provide virtually the same 
performance as the original models, or 
better, but using much lower cost com¬ 
ponents and manufacturing techniques. 
As a result, we consumers are “reaping 
the benefits” in terms of a steady drop 
in player cost/benefit ratio. 

The new Pioneer PD-6050 is a good 
case in point. It offers full random play 
programming, a full function wireless 
remote control, direct track-select keys, 
a multi-function fluorescent display, 


two-speed manual track search, high 
performance digital filtering and a built- 
in stereo headphone amplifier. Until 
very recently these features would have 
cost the best part of $1000, but the PD- 
6050 sells for an RRP of only $599.00. 

How has it been done? Well for a 
start, a high proportion of the player 
mechanism is now made from moulded 
resin-loaded plastic materials. Pioneer 
says that the parts of the new mech¬ 
anism have all been developed using 
computer simulation techniques, to pro¬ 
vide the same rigidity and dimensional 
stability as the aluminium castings for¬ 
merly used. The moulding materials 
used have made possible mounting con¬ 
figurations that in fact would not have 
been possible with aluminium, allowing 
reduced use of adhesives. As a result, 
Pioneer claims that the mechanism 
should actually be more reliable than 
the metal version it replaces — while at 
the same time being significantly cheap¬ 
er. 

An interesting feature of the new de¬ 
sign is an enlarged disc stabiliser. This is 
the boss which is lowered onto the CD 
when the carrier drawer is closed, to 



Thanks to refinements in CD player 
manufacturing technology, the 
PD-6050 offers features previously 
found only on models costing 
considerably more. 
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A peek inside shows the “honeycomb” pattern pressed into the bottom of the case for stiffening, and also the 
redesigned player mechanism with its high proportion of plastic components. 


press it against the drive spindle hub. 
Some of the earlier CD players had 
relatively small bosses, and apparently 
this could allow the discs to flex as they 
rotated — causing focus and tracking 
problems. It was for this reason that 
some aficionados started cementing 
“damper” discs to the top of their CDs, 
to stiffen them and dampen any flexing 
or vibration. 

In this new mechanism Pioneer has 
increased the stabiliser diameter to 
about 80mm diameter, which should 
provide adequate damping and stiffen¬ 
ing as it corresponds to more than half 
of the CD’s own diameter. Certainly in 
our tests, of the PD-6050, we could de¬ 
tect no sign of vibration problems. 

Pioneer also claims to have incorpo¬ 
rated a novel system to ensure that the 
stabiliser is accurately centred. This uses 
an arrangement of four ball bearings, in 
a one-sitting-on-three configuration. As 
far as I can determine, the assembly is 
in the spindle hub, and the single top 
ball mates with a small hole in the cen¬ 
tre of the stabiliser. Whatever, the 
stabiliser does seem to run very truly. 

Other features of the new player 


mechanism include a smaller laser 
diode, nearly half the size of previous 
units, and a simpler optical system 
which uses no separate collimator lens 
and no cylindrical lens for the focus 
sensing. Instead, the focus servo makes 
use of the inevitable astigmatism of the 
main half-mirror, which is not corrected 
but carefully controlled. A very neat 
and efficient solution! 

But perhaps the most obvious econ¬ 
omy of all, when you peek inside the 
PD-6050 case, is the use of a pressed 
“honeycomb” pattern to stiffen the 
main case itself. This has allowed the 
case to be pressed from much lighter 
metal than the earlier units, no doubt 
achieving a worthwhile saving. Al¬ 
though the case seems fairly flimsy 
when the top is removed, it stiffens up 
somewhat when fully assembled. In any 
case the player mechanism, which is the 
crucial part, seems well isolated from 
any flexing. 

Needless to say the player electronics 
takes full advantage of the latest tech¬ 
nology, as well. All PCBs are single 
sided, and appear to have been assem¬ 
bled by automation. The decoder uses 


the Sony CXD1135Q chip, which in¬ 
cludes built-in digital filtering. A single 
D-A converter is used, sampling each 
channel at 44.1kHz. 

Our testing of the PD-6050 was not 
particularly rigorous, but consisted of 
trying it out on some of the more de¬ 
manding tracks of the Denon test disc, 
plus extended listening with a variety of 
very familiar and often-played music 
discs. It came through without a mur¬ 
mur, showing that Pioneer has been 
very successful in its efforts to prune 
price without sacrificing performance. 

About the only criticisms I can antici¬ 
pate from “golden eared” types are the 
use of a single D/A converter, and the 
lack of volume control via the remote 
control. I have to admit that neither of 
these seems to me particularly impor¬ 
tant; for example I’ve never been con¬ 
vinced that anyone can actually hear the 
phase errors caused by the 11.34us 
mulitplexing delay. I certainly can’t. But 
perhaps Pioneer might consider further 
refinements along these lines for next 
year's model. 

For the present, the PD-6050 seems 
excellent value for money. (J.R.) © 
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The Smart Book 
- an Australian 
breakthrough 


Axemen , spare those trees! The age of the 
electronic book is dawning , and an important 
breakthrough has just been made right here 
in Australia ... 

by STEWART FIST 


It is not often that Australia can 
claim a “first” in the area of high-tech 
consumer products. In fact, I can’t think 
of one since the Hills Hoist! But a small 
text-based portable computer specially 
designed to substitute for reference 
books, could well take the world by 
storm. 

“The World’s First Electronic Book” 
is how Megaword, its developer, is 
promoting it. It is an Intel 8088-based 
text-processing computer about the size 
and weight of a reasonable hardback 
book, and with the total front surface a 
green liquid crystal display (LCD) 
screen. You plug in a text module about 
the size of a credit card (but a bit thick¬ 
er) and you have the full text of a 
major reference book in machine 
searchable form. 

The idea is called “Smart Book” and 
it has the backing of the publisher Wel¬ 
dons (who brought you the Macquarie 
Dictionary) and the James Hardie 
Group. The two have jointly formed a 
new company called Megaword, and are 
about to launch this technology on the 
world publishing scene. 

I’ve only had a chance to play briefly 
with a prototype, and it works well. 
There were three on show at a recent 
press launch, all larger than the final 
product which was also shown in mock- 
up form. So the following details apply 
more to how the final product will look, 
when it goes on sale later this year. 

For instance, the mock-ups had hori¬ 
zontal format screens with double text 
columns, but the final products will be 
book-shaped with a vertical screen for¬ 
mat. The character generator inside the 
Smart Book can handle up to ten differ- 
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ent fonts, and so chapter headings, etc. 
can be displayed in large font sizes. This 
immediately gives you the feel of using 
a Videotex screen, although the system 
doesn’t yet allow for graphics. 

Across the bottom of the screen are 
six buttons which correspond roughly to 
the keys on your cassette tape recorder, 
or perhaps more correctly to the entry 
and cursor control keys on your home 
computer. Basically they let you go for¬ 
ward, backwards, up and down through 
your text, and to select and play infor¬ 
mation. 

There’s a bit more to them than this, 
because they are soft-keys, and in cer¬ 
tain circumstances they are redefined by 
the program to perform other functions. 
For instance you can use them to select 
letters of the alphabet to build a word 
for key-word searching. The screen dis¬ 
plays the alphabet in groups of five, and 
you go up, down, and across until you 
find the letter, then select it. The lack 
of alpha keys makes keyword entry a 
bit laborious, but it is acceptable. 

The idea behind the design is to make 
the machine less formidable to com¬ 
puter illiterates. Megaword is planning 
to introduce a plug-in keyboard as an 
optional extra, and I would predict that 
this will be essential if you plan to use 
the Smart Book for dictionaries and 
reference material. Since Weldon owns 
both the Macquarie Dictionary and the 
Thesaurus, I would say that this was a 
certainty. 

The unit is battery powered, using 
four AA-size rechargeable cells which 
will give about four hours of reading 
time. This is probably enough, since 
you’ll probably use it most of the time 
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with a mains pack which can simulta¬ 
neously recharge the cells. The power 
drain is relatively high because of the 
back-lighting of the LCD screen — and 
yet this is necessary for clarity in these 
type of screens. 

The software for this “electronic 
book” comes in the form of a plug-in 
module which at present is about the 
size of a audio cassette, but which will 
eventually will be reduced to thick 
credit card size. It is actually a vastly 
expanded Smart-Card, filled to the brim 
with electronic components — mainly 
mask programmable ROM or EE- 
PROM chips. 

The ROM cards hold about 1 mega¬ 
byte of data at present, but this will 
soon improve; two or three megabytes 
will be commonplace within a few 
years. With CD-ROM and high-density 
magnetic storage, we tend to get blase 
about the odd megabyte or two of 
memory, but the present prototype 
ROM modules are holding the complete 
text of the Bible, together with the re¬ 
trieval software and indexing required 
for key-word searching and for con¬ 
structing a Concordance. 

This is probably all you really want in 
one unit. CD-ROM with its 400 to 600 
average-sized books on each disk is ac¬ 
tually a bit of overkill. A box full of 
credit cards, each with one reference 
book, is probably just as convenient — 
especially if the whole unit is portable, 
which CD-ROM is not (as yet, at least). 

The prototype software module on 
show had the full text of the Bible. 
There are a number of different ver¬ 
sions of the Bible, but the average text 
length is about 800,000 words, or 3.5 
million characters, according to the 
Bible Society. 

This makes for a minimum require¬ 
ment of, say, 4 Megabytes (I don’t 
think they’ve counted spaces as charac¬ 
ters), plus an overhead for indexing key 
words and for the retrieval software. It 
is hard to see how you could get away 








The prototype Smart Book, with a plug-in module for the Bible being inserted. 


with an uncompressed length of less 
than about 5Mb. 

Megaword has compressed this down 
to 956 kilobytes on the prototype card, 
which means that they are achieving 
better than 5 to 1 in their text compres¬ 
sion ratio. They say that the trick is in 
using special redundancy compression 
techniques, developed by Roger Purcell 
of Techway. These work on a “word” 
basis, rather than on “characters”, Pur¬ 
cell says. 

He claims to be able to reduce a text 
file size by a factor of five (worst case) 
and seven (best case). Good text com¬ 
pression is usually taken to be ratios of 
about three to one — so Purcell’s 
achievements are quite remarkable. He 
won’t talk about them — which makes 
the search for an explanation even more 
interesting. 

There are three compression tech¬ 
niques in common use today, and two 
of these, Run-length and Huffman cod¬ 
ing are both character-based. Purcell 
says that they don’t use these tech¬ 
niques, nor do they use the standard 
word-based compression system known 
as Zev-Lemple coding. 

Zev-Lemple coding handles com¬ 
monly used words, prefixes and suffixes 
(such as “and”, “of’, “pre”, “ing”, 
etc.) as single 10-bit “tokens”. It also 
has the ability to point back to a previ¬ 
ous occurence of a word — and since a 
large number words are used repeti¬ 
tively in any writing, the combination of 
these two processes greatly reduces the 
character storage needed. 

Probably the best compression you 
could expect with Run-length, Huffman 
and Zev-Lemple coding techniques 
being applied simultaneously is about 
3.5 to 1. They work much better with 
database material, of course, where the 
main problem is “air” — blanks in un¬ 
filled fields. 

Purcell’s system must be compressing 
at nearly twice the usual rate, and so it 
is a considerable achievement. He says 
that it is a slow process and it needs a 
MicroVAX or other minicomputer at 
the minimum, although it may be possi¬ 
ble to rewrite the algorithms for a PC 
application at a later time. The VAX 
requirement seems to indicate that there 
are multiple layers of algorithms — that 
he is compressing, then recompressing 
— but he says no. 

The people at Megaword are all very 
cagey when telling you anything about 
the technical side of the Smart Book. 
They are afraid that they will be “ga¬ 
zumped” by the Taiwanese or the Ko¬ 
reans, before they can get their product 


into distribution — and they are prob¬ 
ably wise to be suspicious. 

They reluctantly revealed that the 
electronic book is based around the 
Intel 8088 processor, which makes it a 
cousin of the IBM PC — but that’s all. 
They say that they have patents on the 
ROM-pack, the “box” and the intercon¬ 
nection techniques, but it is hard to see 
what is legally protectable apart from 
the compression algorithms and the 
text-pack standards. 

People have made computers with 
LCD screens before, and computers 
with plug-in ROM games modules. 
Megaword seem to have done little 
more than take these old ideas to their 
logical extremes and concentrate on text 
only. 

I don’t say this to put down their 
achievement — but rather to place it in 
perspective. Smart Book seems to me to 
be the result of clever design work, 
rather than any true inventive pro¬ 
cesses. 

The plug-in text modules are the key 
to the whole system of course, the rest 
is just a well packaged computer with a 
large screen. Eventually these modules 
will be mask programmable ROMS, 
which means that the information is in¬ 
serted into the chips by a technique 
roughly analogous to the way patterns 
are silk-screened onto tea-towels — 
only in this case it is added in the 
micro-lithography phase of chip produc¬ 
tion. However they will need long pro¬ 
duction runs to justify the initial crea¬ 
tion expense of the mask. 

Megaword also intends to produce 
Electrically Erasable Programmable 
ROM (EEPROM) versions, so that 
data can be added to the module as re¬ 
quired. The designers are thinking in 
terms of vending machines which would 


probably take the information already 
compressed from a CD-ROM and inject 
it into the module. This might also be 
the best way to handle stock in a retail 
outlet. The serious problem with book¬ 
stores is the huge amount of stock they 
need to keep on hand, so this could be 
a way of cutting these overhead costs. 

It is hard to know how fixed the logi¬ 
cal functions of the system are. The 
promoters talk about having voice 
recognition and voice synthesis modules 
at a later time, and also about the possi¬ 
bilities of linking the Smart Book to a 
keyboard, printer and other personal 
computer, but whether this was pie-in- 
the-sky hopes, or definite plans, is diffi¬ 
cult to say. It does seem to indicate that 
beneath the screen you’ve got a full¬ 
functioning portable computer, how¬ 
ever. 

However, when I asked whether the 
de-compression algorithms were hard¬ 
wired into the system, or whether they 
could be switched out at will, no one 
was able to give me a firm answer. This 
seems to indicate that at least some 
parts of the logic is hard-wired into the 
system — more like a dedicated word* 
processor, rather than a personal com¬ 
puter — and this is an important consid¬ 
eration. 

The Smart Book could well find a use 
by tradesmen and businessmen as a 
reference source, not only for fixed en¬ 
cyclopaedia-type data, but also for ma¬ 
terial extracted from on-line services 
and from their own business records 
kept on PCs. If all this data needs to be 
sent to Megaword for compression be¬ 
fore it can be used, this market will 
evaporate: it must be possible to trans¬ 
fer data to the Smart Book by anyone 
at a moment’s notice. 

At the press launch the company ex- 
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ecutives were rabbitting on (as execu¬ 
tives are wont to do) about Smart Book 
eventually being a replacement for all 
paper-based books with electronic ver¬ 
sions of everything from Mills and Boon 
bodice-rippers, to Swahili copies of the 
Bible. I doubt it! 

The use of ROM-type modules to 
store the data means that there is a high 
intrinsic cost associated with each 
“book” — quite apart from the text 
entry and royalty costs. You don’t have 
these module costs to the same degree 
with other mass storage mediums. 

It is hard to see how the production 
of a mask programmable ROM module 
could ever be less than an ex-factory 
price of say, $10, which translates to 
$40 or $50 retail. There is no escaping 
the need to accurately etch a million 
logic circuits, then to add the masked 
information, and finally to check the de¬ 
vice — each one on an individual basis. 

By comparison CD-ROM disks have 
an ex-factory price of about $4 each — 
and these contain roughly 600 times the 
amount of information. It is often 
quoted that a CD-ROM disk will hold 
between 400 and 600 standard-sized 
books — but these are uncompressed 
books: you could multiply by five if 
Purcell’s algorithms were being used. 


The Drexler card is the obvious alter¬ 
native technology to ROM-modules if 
you want cheap portable mass storage. 
Drexler is a laser-optical card system 
which uses essentially similar techniques 
to CD-ROM, and current Drexler cards 
on the market hold 4 megabytes of 
data. Experimental Drexler Cards have 
managed to cram over a hundred mega¬ 
bytes onto one card. 

The cards are made by impressing the 
“pits” and “lands” into plastic sheet, 
and then coating these with a molecular 
layer of aluminium followed by a clear 
protective surface. The cards themselves 
have no electronic components, so they 
are very cheap to produce in quantity. 

Against the use of Drexler, however, 
is the fact that you would then need to 
have some form of mechanical system in 
the reader — even though it is only a 
laser-scanning device. The Smart Book 
has the advantage of having no mechan¬ 
ical systems whatsoever — a great plus 
for any portable device. 

So it is hard to come to any firm con¬ 
clusions on Smart Book. My guess is 
that it will find a place initially on the 
desks (and in the briefcases) of business 
men and women, as a handy portable 
reference — but that depends, to a de¬ 
gree on how easy it is for them to add 


their own information. 

It might also find a use with the par¬ 
tially sighted, because of the large print 
option, and also with special groups like 
accountants and lawyers who might find 
it easy to distribute changeable informa¬ 
tion in electronic form. 

But it is hard to see how Smart Book 
can break out into the wider communi¬ 
ty. Like all of these inventions, there is 
a chicken and egg problem in the mass- 
consumer markets — few people are 
going to outlay, say, $500 on a machine 
until hundreds of books are available, 
and a wide range of books won’t be 
available until the machines are in wide 
use. 

Add to this the problem that the soft¬ 
ware won’t be cheap until large num¬ 
bers of the modules are made by the 
mask method; the threat from alterna¬ 
tive technologies like Drexler; and the 
likely problems the company is likely to 
face in protecting its design by patents, 
and you can see that life for Megaword 
is not going to be easy. 

But they deserve to succeed. They’ve 
got the backing of a large industrial 
group, they have publishing and mar¬ 
keting expertise, and Smart Book is an 
excellent piece of design. It’s also a 
market first- and I wish them well. © 
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240 VOLT INVERTER SENSATION ! 



SOUTH HEDLAND Video Head Specialists : 

NORTHERN TERRITORY 



NOW YOU CAN HAVE MAINS 
POWER FROM ANY 12V OR 24V 
BATTERY ANYWHERE — ANYTIME ... 

HIGH POWER DESIGN 

Conservatively rated at 

— 500 watt continuous use 

— 800 watt intermittent use 

— Bulletproof construction protected against 
AC overload / DC overload / Reverse Polarity 
Thermal Overload / Low Battery Voltage 

— Solid steel case and aluminimum heatsink base 

— Autostart facility for convenience 

— Led 'status' indicators 

— 12V and 24V models available 

— Fully portable (weighs 9kg) 

PROUDLY DESIGNED AND MANUFACTURED IN AUSTRALIA 


Full 12 Month Warranty — 14 Day No Fuss Money Back Guarantee 


A FEW WORDS ON QUALITY .. 

Austronics Inverters are built up to a standard not down to a price. 
That's why we use 'Industrial Grade' components like Email 
Westinghouse circuit breakers, C & K switches, AMI 
transformers — in short, there's no compromise. 

The solid steel chassis is as rugged as is over 200 
amps of output device ... What more can I say ? 

Invest in a unit today and you'll be as proud 
of your IC500 as I am ! 

Steve Wroblewski — Director 


CHECK THE LIST BELOW FOR YOUR NEAREST AUSTRONICS DEALER OR 
RING US DIRECT WITH YOUR BANKCARD/VISA/MASTERCARD DETAILS 
AND WE'LL DELIVER — ABSOLUTELY FREE - ANYWHERE. IN AUSTRALIA ! 


WESTERN AUSTRALIA 


ic Systems 335 7313 


ESPERANCE Sou 


COUNTRY: 

BOONAH FanwaN 
CAIRNS Electroni 


TOOWOOMBA 


DEALERS WANTED IN ALL AREAS — RING ROGER BREEDEN (09) 3701050 FOR DETAILS 














New camera uses 
floppy disks, not film 


World famous Japanese camera maker Canon has just 
released a radically new model. Instead of conventional film, 
this one uses electronics: a compact high resolution CCD 
image sensor coupled to an inbuilt recorder using tiny 2” 
floppy disks. 

by JIM ROWE 


I wonder what people thought when 
they saw the first demonstration of 
Henry Ford’s first spluttering model T, 
or Tom Edison’s first scratchy phono¬ 
graph. Did they realise instantly that 
they were seeing history made, and that 
the gadgets in front of them were por¬ 
tents of whole new technologies and in¬ 
dustries? 

These thoughts crossed my mind be¬ 
cause I suspect I’ve just seen a portent 
of the future direction of photography. 
It’s the new Canon “Still Video Cam¬ 
era”, or more accurately a complete 
new still video photography system 
based on the SVC. And it’s very im¬ 
pressive — not just for its current capa¬ 
bilities, but even more importantly be¬ 
cause of its future potential. 

At the heart of the system is the new 
Canon RC-701 camera, which looks like 


a slightly larger than normal 35mm sin¬ 
gle lens reflex. It has interchangeable 
lenses like a typical SLR, a flip-up re¬ 
flex mirror, a focal-plane shutter and 
through the lens exposure metering. 
Like many modern cameras it has a 
fancy LCD display showing the shutter 
speed, exposure setting and other pa¬ 
rameters. There’s even a built-in dat el- 
time encoding system, which can “date 
stamp” each shot. 

But instead of the usual swing-out 
back for film loading, the RC-701 has a 
small flip-open door about 2” square. 
And instead of film it records on tiny 
floppy disks, which look like a bonsai 
version of the 3-1/2” microfloppies used 
in many of the latest PCs. All you do is 
pop in the disk, shut the door and it’s 
ready to go — a little like one of those 
little disk film cameras to use, but 


otherwise very different. 

At the heart of the camera is a 2/3” 
CCD (charge-coupled device) electronic 
image sensor, similar to that used in the 
latest video camcorders but with higher 
resolution. It boasts 780-line resolution 
in the horizontal direction and 490 in 
the vertical direction, and uses an ad¬ 
vanced colour stripe filter for precise 
colour registration and purity. 

Like most of the modern video cam¬ 
eras it features automatic colour bal¬ 
ance, to give accurate colour rendition 
in almost any lighting. However like all 
of its other “auto” functions, this can 
be overridden manually for creative ef¬ 
fects. For the RC-701 is really intended 
for the professional photographer, not 
the amateur. As well as three new 
lenses specifically designed for it, it will 
also accept over 60 existing Canon 
“FD” professional lenses using an adap¬ 
tor. 

The camera provides 9 shutter 
speeds, from l/8th to l/2000th of a sec¬ 
ond. The RC-701’s focal plane shutter 
doesn’t use the traditional horizontal or 
vertical blinds, but uses a new rotating 
slit and “magnetic charge” system. 
Canon hasn’t released details of this, 
but it sounds like a technique of dump¬ 
ing a charge from a capacitor into a 
driver solenoid. It’s certainly very quiet. 

Like other cameras intended pri¬ 
marily for professionals, it offers various 
shooting speeds. In this case there are 
four: single shot, two per second, five 
per second and a very impressive 10 per 
second. How’s that for capturing the ac¬ 
tion! Any faster and it would be a 
movie camera . . . 

I suspect that the main thing limiting 
the shooting speed is the ability of the 
floppy disk drive to step between 
tracks, because each image is recorded 
on its own track. Each floppy disk will 
record up to 50 images, each accompa¬ 
nied by its own date and time stamp in¬ 
formation. The floppy drive is very 
quiet, even when you’re taking shots at 
10 per second. 

Incidentally the images are recorded 
on the disk in analog fashion, using an 
FM system very similar to that in con¬ 
ventional VCRs. Each still picture occu¬ 
pies a single video field, encoded in the 
NTSC system used for American and 



Canon’s new still video camera is a little larger than a 35mm SLR, and uses 2” 
microfloppy magnetic disks instead of film. 
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Japanese colour TV. 

Power to run the RC-701’s electronics 
comes from a rechargeable NiCad bat¬ 
tery pack, which fits inside the handgrip 
“bulge” on the right-hand side of the 
case. The NiCad pack delivers 8.4V and 
will power the camera for between 200 
and 250 shots when fully charged. Ac¬ 
cording to Canon it can be recharged in 
an hour. 

With battery pack and 11-66mm zoom 
lens, the camera weighs a fairly solid 
4.18 pounds (1.9kg). Not exactly light 
compared with a typical SLR, but ac¬ 
ceptable. 

So much for the SVC camera itself — 
but what do you use to view the pic¬ 
tures? Actually there are a number of 
options. 

One is a small “Still Video Recorder” 
or SVR, the RR-551, which looks like a 
smaller than usual VCR or CD player. 
Using this you can take the floppy disk 
from the camera, and play it back. The 
pictures can be viewed on a standard 
NTSC-system colour monitor or TV re¬ 
ceiver. 

The RR-551 offers front loading like 
a VCR, and features the ability to ran¬ 
dom access any desired shot on the disk 
simply by keying in its track number 
(like finding the tracks on a CD). Virtu¬ 
ally all of its functions can be controlled 
using a cordless remote control unit. As 
well as being used to replay disks re¬ 
corded by the SVC camera, the re¬ 
corder can also be used to record 
“freeze-frame” shots from NTSC video 
recordings and TV transmissions — 
which may well interest TV stations and 
newspapers. 

If you want “hard copy” versions of 
the SVC shots on paper, rather than 
viewing them on a monitor screen, 
Canon offers the RP-601 colour printer. 
This is a full-colour video graphics 
printer, which uses ink jet technology to 
produce pictures with an active area of 
either 122 x 92mm or 90 x 68mm. Print¬ 
ing a shot of the larger format takes 
around 4-1/2 minutes, and one of the 
smaller format 3 minutes. 

The printer uses four inks, as in tradi¬ 
tional four colour printing: yellow, 
cyan, magenta and black. Dot density is 
6.7 per millimetre in both directions, or 
170 per inch. Not bad at all, for half¬ 
tone reproduction! 

Paper feed is automatic, as is print 
colour and density control. A single 
load of paper provides sufficient for 50 
prints. 

A couple of sample larger-format 
shots produced by the RP-601 printer 
are reproduced here actual size, to give 
an indication of the quality obtainable 
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Were you ever halfway through a 
soldering job and needed more heat? 


Then Scope gives you two choices. 


One is the ‘Miniscope’ — a slim 70W pencil iron, 
shown in picture above, with real power — for light to medium work. 

The second is the ‘Superscope’ with up to 
100W of soldering power for medium to heavy terminations. 


An iron that goes cold on the job can do more heat to suit the job so that a joint is completed 

harm than one that is too hot. in less than 3 seconds. 


JENES first law of soldering says ‘If your iron 
goes cold - the components get too hot’ 

The sure way to ‘cook-’ or overheat a 
component and lift the PCB pad is to solder 
with an underpowered iron which eventually 
takes so long to melt the solder that you cook 
the job first. 

Superscope/Miniscope helps you prevent this 
because it lets you apply a surge of instant 


Speed is vital to prevent heat soaking into 
and lifting the PCB tracks, conducting along 
the component pig tail and burning that 
component. 

If you use an iron for repairs where the size 
of each soldering joint can vary from light to 
heavy, you need an iron with extra heating 
power at your finger tip - 

You need Scope. 


WANT MORE INFORMATION THEN CONTACT 

VICTORIA: (03) 338 1566 NEW SOUTH WALES: (02) 546 6144 
QUEENSLAND: BRISBANE: (07) 52 5231 TOWNSVILLE: (077) 79 3855 
SOUTH AUSTRALIA: (08) 352 1166 WESTERN AUSTRALIA: (09) 362 5011 
TASMANIA: LAUNCESTON: (003) 31 5545 HOBART: (002) 34 2811 


FOR A FREE CATALOGUE 

SEND YOUR NAME AND ADDRESS TO: 

FREEPOST No. 2 

SCOPE LABORATORIES 

P.O. BOX 63, NIDDRIE, VICTORIA, 3042 

No Stamp Required 



SCOPE 

(03) 338 1566 
TLX: AA38318 


JMS226 










Canon’s video photography . . . 


Above: The RR-551 still video recorder and 
remote control. Left: One of the tiny 2” 
floppy disks. Below: the RP-601 video 
printer, which produces full-colour prints 
like those reproduced on the previous page 
in about 4-1/2 minutes. 






at present. It seems to be roughly on a 
par with 16mm format. 

There’s a third option available with 
the Canon still video system: a trans¬ 
ceiver, which can transmit the pictures 
to a similar transceiver anywhere in the 
world via a normal phone line. 

The RT-971 transceiver contains a 
built-in still video recorder, and also a 
colour monitor with 94-mm diagonal 
screen. It uses AM transmission for 
low-noise phone circuits, or FM for 
noisy lines. A colour picture takes 
about 3 minutes to transmit, while a 
monochrome version takes only 1-1/2 
minutes. 

The transceiver will also send and re¬ 
ceive captions and text from a standard 
computer, and has an interface for a 
Centronics printer. It can be used with 
a cellular radio phone for portable and 
mobile applications, when powered via 
an inverter. 

By the way, the reproduced picture 
showing some pieces of fruit was actu¬ 
ally transmitted from Japan over the 
phone lines, using a pair of RT-971 
transceivers. I couldn’t detect any deg¬ 
radation on this shot, compared with 
those shot “live” during the Canon 
demo. 

There’s also a small basic CCD colour 
camera module, the Ci-10, designed to 


hook up directly to the RR-551 recorder 
or RT-971 transceiver. 

So overall, the new Canon still video 
system is very versatile. It’s very con¬ 
venient to use, and should have quite a 
few applications even as it stands. Se¬ 
curity and law enforcement organisa¬ 
tions will probably find it very interest¬ 
ing, and large real estate firms and in¬ 
ternational news gathering organisations 
should do too. 

But price is likely to prevent the sys¬ 
tem from percolating down into the 
consumer marketplace, at least for a 
while yet. The indicated price for the 
RC-701 camera is $5800, and that for 
the RR-551 recorder $4000. The RP-601 
is similarly $11,000 and the RT-971 
transceiver a somewhat breathtaking 
$30,000. 

Just at present, the cost/performance 
ratio of the new system isn’t likely to 
have the film companies losing much 
sleep. But looking further down the 
track, I suspect it has a big future once 
it gets the benefit of emerging ULSI 
and HDTV technologies. Then we may 
well see consumer level products. 

At the Canon demo, I had the dis¬ 
tinct feeling that I was seeing the 
“model T” of a new era in photogra¬ 
phy. Only time will tell. © 


OUR OWN 
TIME 

MACHINE! 



It may look like a book, but don’t 
let it’s appearance fool you. There 
are no whirling dials and control 
levers; but once you open the 
cover, it’ll take you on an incredible 
journey backwards in time. You’ll 
find yourself back in the 1920’s, 
when Australia’s first new radio 
stations were just getting 
established and a typical radio set 
cost ten weeks’ wages. We've 
chosen a collection of highlights 
from the 1927 issues of “Wireless 
Weekly”: You’ll find some front 
covers, a few editorials, the best 
new items, a collection of typical 
do-it-yourself radio set designs, 
and some selected pages from the 
programme listing. Plus a sprinkling 
of the original advertisements, of 
course. These are particularly 
fascinating because they show 
prices and put everything into 
proper context. Send today for The 
Best of Wireless Weekly in 
1927... A fascinating and 
nostalgic trip into our radio past. 

Send your order to: 

Freepost No.4 
Federal Publishing 
Book Sales, 

P.O. Box 227, 

Waterloo NSW 2017 

(no stamp required if posted within 

Australia) 

Price: $3.95 plus $1.00p&p 
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Conducted by Neville Williams 


TV colour revisited 



Facing this November issue, we find ourselves with a number 
of letters, arising from earlier discussion, which we have 
simply not been able to accommodate in recent issues. Two 
of them have to do with the instalment for May under the 
heading “Television colour — hue are all wrong”. 


As you may recall, a correspondent 
(B.D. of Winnellie, NT) had criticised 
two of our writers in the January issue 
for describing red, green and blue — 
the basis of colour television — as “pri¬ 
mary colours”. He maintained that red, 
yellow and blue were true primaries and 
professed to be at a loss to understand 
how the system could operate without 
yellow as a primary, or be able to syn¬ 
thesise that colour in its absence. 

Hence the whimsical title, under 
which his letter appeared: “Hue are all 
wrong”! 

Very obviously, B.D. had not grasped 
the distinction between the “light- 
source” primaries used for television 
(green, red and blue) and what we de¬ 
scribed as the “pigment” primaries (yel¬ 
low, magenta and cyan) commonly used 
by artists. Being a frequent source of 
puzzlement, it was this aspect on which 
our reply tended to concentrate. 

We explained that there were two 
basic systems of colour mixing; or, if 
you prefer, two basic physical means by 
-which colours can merge to produce a 
wide range of intermediate hues and 
chroma levels: 

• ADDITIVE, applicable to the mixing 
of coloured light sources — in this case 
colour television, which normally in¬ 
volves luminescent phosphor dots or 
lines. Additive mixing uses green, red 
and blue as the primaries and these are, 
in fact, considered by physicists to be 
the true or basic primaries. 

• SUBTRACTIVE, applicable to co¬ 
lour mixing involving light reflected 
from various pigments, inks and dyes. 
For this purpose, yellow, magenta (not 
red) and cyan (not blue) are most ap¬ 
propriate, being most commonly de¬ 


scribed in physics and other literature as 
“complementary colours” or the “com¬ 
plementary primaries”. 

Against this background, we invited 
B.D. to rethink his ideas and added a 
few more observations which we hoped 
he would find helpful in so doing. 

Towards the end of the article, we in¬ 
dulged in a little deliberate “stirring” by 
raising the question of how colour pho¬ 
tographic systems cope with the need to 
record a whole range of brilliant yellow¬ 
ish hues from a TV screen which, when 
examined with a magnifying glass, ap¬ 
pears to be totally devoid of that co¬ 
lour, as such. 

At the time, we were rather expecting 
that Phil Watson, a former colleague 
and a photographic guru, would come 
up with a definitive article on the sub¬ 
ject and we hesitated, for that reason, 
to debate other follow-up correspond¬ 
ence in isolation. Things didn’t work 
out that way, however, although Phil 
did, for his own satisfaction, check out 
the basic technicalities, as well as look¬ 
ing back over available historical refer¬ 
ences. 

Without trying to translate our rather 
lengthy phone conversation into an arti¬ 
cle, it is sufficient to confirm here that, 
photographically, green/red/blue have 
always been accepted as the true pri¬ 
maries, but with complementaries 
yellow/magenta/cyan also having an es¬ 
sential role in the processes. 

Coming to the letters 

D.D. of Granville, NSW, takes no 
issues with the general thrust of the 
May “Forum” but he does examine the 
text somewhat clinically — an eventual¬ 


ity for which any technical writer must 
be prepared. One point I must concede 
forthwith. I quote: 

On page 17, you stated that the ap¬ 
proximate wavelengths of red, green and 
blue light were respectively 615um, 
532um and 470um. The correct figures 
are 615nm, 532nm and 470nm. Note na¬ 
nometres instead of micrometres. 

I tried to check on whether I should 
accept personal responsibility for the 
error or blame a sub-editor or typeset¬ 
ter instead but, unfortunately, I had dis¬ 
carded my duplicate print-out after pub¬ 
lication and deleted the file from the 
floppy disc on which it was stored. 

As it happens, the book mentioned in 
the May Forum and to which I referred 
for the exact figures (Colour Television 
— the PAL system by Prof. G.N. 
Patchett) used the abbreviation “mu” 
followed by the explanation in brackets: 

(a millimicron or nanometre is 10' 9 
metre). 

I can’t be sure now whether I used 
that same abbreviation “mu”, which be¬ 
came inadvertently reversed, or the 
more recent “nm” which emerged from 
the system as “urn”. Sorry about that! 

But that is not the main thrust of 
D.D’s letter, which begins thus: 

The human eye contains receptors 
(cone cells) of three different types, each 
type responding to a band in the electro¬ 
magnetic spectrum. The three bands 
have their peaks respectively in the red 
(615nm), green (530nm) and blue 
(470nm) regions. The combined re¬ 
sponse band defines the visible part of 
the spectrum. 

The presence of only three different 
colour receptors means that the colour 
information sent to the brain is in an 
RGB format, and the sensations pro¬ 
duced thereafter are purely “subjective”. 
Since both the red and the green recep¬ 
tors respond to the yellow part of the 
spectrum (560nm) the response of the 
eye to spectrally pure yellow light can be 
simulated with the correct combination 
of red and green light. 
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Perhaps because of the bracketed 
wavelength figures, the above statement 
comes across as being rather dogmatic, 
and I couldn’t help but wonder wheth¬ 
er, by implication, the writer was seek¬ 
ing to counter my suggestion on page 17 
(col.l) of the May issue that primary 
colours, in general, are not as unique as 
many may have believed — a point 
made quite specifically by Professor 
Patched. 


Average visual response 

While some textbooks may indeed 
carry an overall visual response curve 
for a “standard observer”, and for the 
separate receptor groups, it is important 
to realise that such curves are not based 
on direct measurements, as for electro- 
optical devices. They can only be de¬ 
duced indirectly, and by averaging the 
observations of many subjects. Individu¬ 
als may react to, or see colours quite 
differently, with something like 10% of 
adults having sufficiently impaired co¬ 
lour vision to be considered at least par¬ 
tially colour blind. 

(In his book “Colour Television Serv¬ 
icing” (Newnes-Butterworths, 1979) 
Gordon J. King mentions the possible 
difficulties which a partially colour blind 
technician might encounter in seeking to 
adjust the colour balance of a TV re¬ 
ceiver.) 

It would be surely stretching credibil¬ 
ity to assert that the primaries have a 
unique and precise wavelength, deter¬ 
mined by human vision, when the re¬ 
ceptors in individual eyes have such an 
imprecise and overlapping response. 

The wavelength figures mentioned in 
the May Forum and in the letter above 
actually relate to the so-called “illumi- 
nant C”, adopted by the television in¬ 
dustry in an effort to standardise, for 
their own convenience, the functional 
primaries and a white level, described in 
broad terms as “a rather blue white, 
corresponding to sky-scattered day¬ 
light”. According to my information, 
they were chosen for their ability to 
reproduce a wide range of intermediate 
hues, consistent with the availability of 
suitably efficient phosphors. 

The letter continues: 

Having established the above facts, it 
becomes clear that the concepts of pri¬ 
mary colours-and mixing (whether addi¬ 
tive or subtractive) are intimately con¬ 
nected with the nature of the human eye. 
For example, there are three primary co¬ 
lours (in both the additive and subtrac¬ 
tive case) simply because the eye has 
three different types of colour receptors 


and the optimum choice for these colour 
primaries is determined completely by 
the response band of these receptors 
an important point, essential to a true 
understanding of colour mixing, which is 
rarely mentioned in such discussions. 

My unease persists about the “dog¬ 
matic” approach. I accept that the 
choice of optimum primary colours in 
“intimately connected with” the nature 
of the human eye, but “determined 
completely by” is a sweeping statement 
open to misunderstanding and debate. 

Television is relatively unambiguous 
optical medium, in that the eye is pre¬ 
sented directly with the primary source 
colours it needs to simulate a close ap¬ 
proximation of the original scene: sim¬ 
ple additive mixing. I have already sug¬ 
gested, however, that efficiency was a 
consideration in the choice of phos¬ 
phors. 

In the case of a photographic print, 
painting, or magazine illustration, the 
light energy reaching the eye is what re¬ 
mains after various wavelengths have 
been subtracted in various ways from 
the nominal white light, which illumi¬ 
nates the picture. By “various ways” I 
refer to complex reflection from surface 
particles, from within the coating struc¬ 
ture and from the backing layer. 

For sure, the eye needs an appropri¬ 
ate pattern of reflected light but the 
physical routines of photography, paint¬ 
ing and printing go well beyond the 
mere use of three subtractive (or com¬ 
plementary) colours predictably located 
on an RGB diagram. Particularly in 
painting and printing, a wide range and 
an indeterminate number of pigments or 
inks may be used to obtain the desired 
end result. 

How good is TV colour? 

But, we are not yet done with sweep¬ 
ing statements: 

The reproduction of colour images, by 
whatever means, therefore requires 
something which stimulates the eyes in 
the same way that the original image 
does. Colour TV receivers achieve this 
by the use of red, green and blue phos¬ 
phors, which stimulate separately the 
red, green and blue receptors. The fact 
that each phosphor can act separately on 
each type of receptor means that any re¬ 
sponse of the eye can be simulated. 

For emphasis, the writer underlined 
the word “any” in the last sentence. In 
fact, while most textbooks on the sub¬ 
ject agree that the range of colours 
available from the television system is 
exceptional, some colours which occur 
in nature do lie outside the classic, text¬ 


book colour triangle. On that basis, 
D.D. may need to modify his reference 
to “any (underlined) response”. 

The same, only different! 

But enough of what may be seen as 
mutual quibbling. D.D. concludes his 
letter with a couple of observations 
which you might like to think about. 
While professing little expertise in the 
area of photography, he has this to say: 

You question how colour film “can 
present to your eyes colours which 
presumably did not exist in the first 
place”. 

To answer such a question, one must 
precisely define what is meant by “co¬ 
lour”. The most practical definition is in 
terms of the response induced from the 
eye: i.e. two spectral distributions are the 
same colour if the eye responds to them 
in the same way. A consequence of this 
definition is that most colours do not 
have a unique spectral distribution. It 
follows from this that the spectral distri¬ 
bution presented to your eyes by the 
reproduction of the image does not have 
to be identical to that of the original 
image for it to be the same “colour”. 

From the definition of colour that I 
have adopted, a colour film does not 
need to reproduce the spectral distribu¬ 
tion of the image in order to present the 
eye with a suitably ", accurate” reproduc¬ 
tion. 

In the above statement, D.D. has the 
support of my dictionary, which con¬ 
firms that the word “colour” refers pri¬ 
marily to the evaluation of transmitted 
or reflected light by the “visual sense”. 
It goes on to explain that the determin¬ 
ing factor for such evaluation is in the 
spectral composition, as expressed in 
hue, chroma (purity or saturation) and 
luminance (brightness). 

It’s interesting to ponder how differ¬ 
ent the world around us might look if, 
instead of those three relatively broad 
band sets of colour receptors, we were 
selectively sensitive to peaks in the 
spectral output, reflection or transmis¬ 
sion of light sources, pigments, filters 
and window panes. It would be novel 
but it might also pose a few practical 
problems, as D.D. points out in closing: 

If it was essential to reproduce spectral 
distributions accurately for successful co¬ 
lour reproduction, in most cases the 
reproduction of colour images would not 
be feasible — it would be too difficult. 
This sort of reproduction would be nec¬ 
essary if the eye had a large number of 
different colour receptors each having a 
narrow response band. It would increase 
the number of primary colours required 
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to generate an acceptable colour image. 
Instead of three different phosphors, ten 
or twenty might be required. 

Indeed, most of the colour reproduc¬ 
tion we take for granted would not be 
practical if the eye was spectrally more 
discerning. 

Many thanks, D.D. for so effectively 
stirring the communal mental pot! 

From a keen photographer 

Another NSW reader, who for per¬ 
sonal reasons, requests that he not be 
identified, has addressed himself to the 
question of what happens when a TV 
colour image is photographed. He also 
draws attention to a slip in the text of 
the May Forum at the bottom of col.l, 
p.18, where we attributed subjective 
yellow to the “blue and green phos¬ 
phors glowing brightly, side by side”. 
Fortunately he says, the error was ap¬ 
parent as such from the text which fol¬ 
lowed. Sorry about that one, also! 

More importantly, in response to my 
admitted “stirring”, he worked out what 
would happen in the various layers of a 
slide film after exposure, during the 
various processing steps, through to the 
finished transparency; this with the aid 
of blocks of little rectangles, all dutifully 
filled in with coloured crayon. For good 
measure, he took some slide photos, by 
way of verification. 

He points out that it is possible to 
take a macro photo of the TV screen, 
such that the individual red and green 
dots or lines are resolved on the slide. 
If this resolution is retained during pro¬ 
jection, the two colour sources may be 
visible as such or may tend to merge 
into yellow, depending on the viewing 
distance. 

If the projector is deliberately defo- 
cused, the individual red and green 
sources will merge or overlap and will 
be accepted by the eye as yellow. 

On the other hand, if the whole 
screen is photographed with a 35mm 
camera, it is likely that the lens will not 
resolve the individual picture elements. 
In that case, any given spot on the film 
will be exposed to (say) red and green 
light and this is where the writer’s little 
coloured rectangles tell the story: 

The diagram shows that the develop¬ 
ment of magenta dye is inhibited where 
the fdm is exposed to green light. Like¬ 
wise exposure to red light inhibits the 
development of cyan. However, expo¬ 
sures to green light and red light result in 
the development of yellow dye in each 



Illustrating the colour response of 
the three sets of cone receptors in 
the human eye. The relative height of 
the curves may vary with individual 
eyes. Note that the green receptors 
are responsive to red light and to a 
lesser extent to blue. 

case. The result is exactly the same as if 
the film had been exposed to yellow 
light. 

The diagram also explains how white 
(clear film) is created if all three colours 
fall on the same spot, because of limited 
lens resolution. The result is essentially 
the same as photographing a white area, 
reflecting all three primary colours. 

The above explanation suggests a par¬ 
allel between the interaction of the co¬ 
lour elements with the broadly selective 
cones in the eye and the broadly selec¬ 
tive layers in the film. It even sounds 
quite simple in a roundabout sort of 
way! 

But, not to be outdone, this second 
correspondent finishes up with his own 
proposition for you to think about; 

A partially colour blind person, with 
reduced red and green vision will see a 
colour TV picture with the red, green 
and blue primaries different to a printed 
picture, film or slide projection, which 
all utilise cyan, magenta and yellow co¬ 
lours. This difference of perception of 
various types of colour reproduction ex¬ 
tends also to the white areas which, to 
them, may look tinted on TV. 

Couple this with Gordon King’s refer¬ 
ence to partially colour blind television 
technicians and you have a topic for ar¬ 
gument over that cup of morning cof¬ 
fee. Does impaired colour vision make 
it impossible for a technician to set up a 
colour picture, or is it likely to be right 
when it looks normal to him? 

Go easy on valves! 

By way of a complete change of sub¬ 
ject, C.M. of Lugarno, NSW, was ap¬ 
parently disturbed by an article which 
he came across in a back issue (Septem¬ 
ber ‘83) entitled “Valves are dead — 
but not forgotten”. 

The article described a rebuild of the 
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ancient “Three-Band Two” regenerative 
receiver, originally featured (so the au¬ 
thor said) in May 1957 and updated in 
October 1966. It used a 6U8 or 6BL8 
valve, with the pentode section serving 
as a regenerative detector and the 
triode as an audio amplifier, to drive ei¬ 
ther headphones, or, alternatively, a 
loudspeaker at necessarily modest vol¬ 
ume. The second valve was a 6X4 recti¬ 
fier. 

The idea behind the rebuild was to 
discover whether it was still practical or 
worthwhile for beginners to tackle such 
a project in late 1983, using parts that 
were available over the counter, as dis¬ 
tinct from the left-overs in somebody’s 
junk box. 

By all accounts, the rebuild proved 
disappointing by current standards and 
a poor investment in terms of the dol¬ 
lars likely to be spent on parts, consid¬ 
ering the results likely to be achieved. 
On the other hand, the author said, if 
you had a boxfull of left-over bits and 
the urge to build up such a receiver, by 
all means do so — but don’t expect too 
much. 

When he came across the issue C.M. 
didn’t like the verdict one bit. As far as 
he was concerned, it was just one more 
example of the magazine’s “habit of 
knocking valves”. 

His three page letter, to hand recent¬ 
ly, claims that the receiver was a poor 
choice, anyway, and that a more favour¬ 
able impression would have been gained 
had the author opted for the “Three- 
Band Three” from the November 1966 
issue, using a recognised power valve in 
the output stage. But, in any case, the 
performance of the “Three-Band Two”, 
1983 version, could have been up¬ 
graded considerably with a few simple 
modifications which C.M. proceeded to 
suggest. 

Having in mind that I had retired be¬ 
fore September ‘83, and that there has 
since been a complete turnover in the 
EA staff, there was no prudent way of 
determining with what tender loving 
care the constructor or author had 
sought to optimise the performance of 
the rebuild and/or the conditions under 
which it was finally evaluated. Both 
aspects were, and still are, critical with 
these little regenerative receivers being, 
at the one time, a challenge and a liabil¬ 
ity. 

It is entirely possible that C.M. could 
have tweaked things to better advan¬ 
tage. I might even have done so myself, 
given my background as someone whose 
first experience with wiring involved 
using a pair of round-nosed pliers to 











form square-section tinned busbar to fit 
the binding post of a UV-200 bayonet 
socket! 

I’ve talked in recent times about 
building or re-building simple receivers, 
if not for nostalgia, at least for the per¬ 
ception they can bring to matters elec¬ 
tronic. But to commend and defend 
valves in terms of efficiency and practi¬ 
cality is something else. 

Even small words matter! 

While in the course of writing this ar¬ 
ticle, I received a copy of the Septem¬ 
ber issue and, while scanning through 
Forum, noted an amazing statement 
(p.27, col.l, par.3) to the effect that 
Technics had developed a CD error cor¬ 
rection algorithm “so advanced that the 
chances of retrieving the correct data 
are an incredible once in 5000 years”. 

That would be even less than the fa¬ 
mous “Buckley’s” and one would won¬ 
der why Technics bothered! 

However, mindful of slips mentioned 
earlier in the present article, I hastened 
to put the original text up on the 
screen. To my relief — mixed with a lit¬ 
tle frustration — it read “the chances of 
NOT retrieving the correct 
data . . . etc.” I leave it to you to 
make the correction. 

Admittedly, it may not be as impor¬ 
tant to do so as in a certain ancient edi¬ 
tion of the Bible, from which a com¬ 
positor is said to have omitted that 
same little word from the command¬ 
ment that reads: “Thou shalt not com¬ 
mit adultery”. 

Tailpiece 

In the Sydney Morning Herald pink 
Guide for August 10, David Frith re¬ 
ported on the introduction to the Aus¬ 
tralian market of the new, peak per¬ 
formance R852/MD loudspeakers from 
the Monitor Audio Group, of Cam¬ 
bridge, England. They were being 
demonstrated by Mo Iqbal, founder and 
managing director of Monitor, at Bart¬ 
lett HiFi in Drummoyne, Sydney. 

What caught my eye was the state¬ 
ment that the “gorgeous melange of 
sound” was all coming via compact disc. 
I quote: 

"Mo Iqbal, who loves music and its 
fine reproduction, has little time for the 
diehards who insist that black vinyl LP 
is still the only way to listen to record¬ 
ings". 

I can’t do it as well as Richard Carle- 
ton on television but, having in mind 
past exchanges between this column and 
Sydney's outspoken group of hifi con¬ 
servatives, I might just be permitted a 
wry smile! © 


Quality Assembly? 
Leave It In Our 
Capable Hands 

The price is right 
and deliveries are 
always on schedule 

Duet Electronics 

414 St. Georges Rd 
Thornbury, 3071 
(03) 480-5803 (03) 484-4420 
Distributor in N.S.W. 

16 Barambah Rd 
East Roseville 
(02) 406-5762 


Duet Electronics 



Australia's Finest 
C Compiler 
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HI TECH C Compiler 

• Complete production quality compiler 

• Smallest, fastest code from any compiler 

• High performance C Compiler for the Z80,68000,65816, and 
8086 processors 

• Runs on CP/M-80, PC-DOS, MS-DOS, CP/M-86, 
CONCURRENT CP/M, ATARI ST and APPLE II gs 

• Now in use at thousands of sites worldwide, including 
Australian Government and large institutions. 

• Excellent user interface 

• ROM code is supported and it includes a macro 
assembler, linker, librarian, object code converter, cross 
reference utility and full library source code. The 8086 
compiler supports large and small memory models and 
the 8087 


Cross Compilers 


• Run under MS-DOS, UNIX, and CP/M-86 and produce 
code for the 68000,8086/286,65816,8096 and Z80 processors. 
Each compiler includes an assembler, linker, librarian, 
object code converter and cross reference utility. 




Order from: HI -TECH SOFTWARE 

P.O. Box 103 Alderley 4051 
Telephone (07) 366 6971 
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F-lll cutaway 


1 Hinged nose cone 

2 Attack radar 

3 Terrain-following radar 

4 Nose hinges (2) 

5 Radar mounting 

6 Nose lock 

7 Angle-of-sideslip probe 

8 Homing antenna (high) 

9 Forward warning antenna 

10 Homing antenna (low and mid) 

11 ALR-41 antenna 

12 Flight control computers 

13 Feel and trim assembly 

14 Forward avionics bay 

15 Angle-of-attack probe 

16 UHFComm/Tacan No 2 

17 Module forward bulkhead and 
stabilization flaps (2) 

18 Twin nosewheels 

19 Shock strut 

20 Underfloor impact attenuation 
bag stowage (4) 

21 Nosewheelwell 

22 LOX converter 

23 Rudder pedals 

24 Control column 

25 LOX heat exchanger 

26 Auxiliary flotationbag pressure 
bottle 

27 Weapons sight 

28 Forward parachute bridle line 

29 De-fog nozzle 

30 Windscreen 

31 Starboard console 

32 Emergency oxygen bottle 

33 Crew seats 

34 Bulkhead console 

35 Wing sweep control handle 

36 Recovery chute catapult 

37 Provision/survival pack 

38 Attenuation bags pressure bottle 

39 Recovery chute 

40 Aft parachute bridle line 

41 UHF 

42 Stabilization-brake chute 

43 Self-righting bag 

44 UHF 

45 ECM antennae (port and 
starboard) 

46 Forward fuselage fuel bay 
(2,340 Imp gal/10,638 litres) 

47 Ground refuelling receptacle 

48 Weapons bay 

49 Module pitch flaps (port and 
starboard) 

50 Aft flotation bag stowage 

51 Air refuelling receptacle 

52 Primary heat-exchanger 
(air-to-water) 

53 Ram air inlet 

54 Rate gyros 

55 Rotating glove 

56 Inlet variable spike 


57 Port intake 

58 Air brake/undercarriage door 

59 Auxiliary inlet blow-in doors 

60 Rotating glove pivot point 

61 Inlet vortex generators 

62 Wing sweep pivot 

63 Wing centre-box assembly 

64 Wing sweep actuator 

65 Wing sweep feedback 

66 Control runs 

67 Rotating glove drive set 

68 Inboard pivot pylons (2) 

69 Auxiliary drop tanks 
(500 Imp gal/2,273 litres) 

70 Outboard fixed pylon 
(subsonic/jettisonable) 

71 Slat drive set 

72 Wing fuel tank 

(324 Imp gal/1,473 litres) 

73 Leading-edge slat 

74 Starboard navigation light 

75 Flap drive set 

76 Outboard spoiler actuator 

77 Starboard spoilers 

78 Inboard spoiler actuator 

79 Flaps 

80 Wing swept position 

81 Auxiliary flap 

82 Auxiliary flap actuator 

83 Nuclear weapons and weapons 
control equipment package 

84 Wing sweep/Hi Lift control box 

85 Flap, slat and glove drive 
mechanism 

86 Starboard engine bay 

87 Yaw feel spring 

88 Roll feel spring 

89 Yaw trim actuator 

90 Yaw damper servo 

91 Roll stick position transducer 

92 Pitch trim actuator (manual) 

93 Roll damper servo 

94 Pitch trim actuator (series) 

95 Pitch feel spring 

96 Pitch-roll mixer 

97 Pitch damper servo 

98 Pitch stick position transducer 

99 Aft fuselage frames 


110 Fin structure 



100 Aft fuselage fuel bays 
(1,191 Imp gal/5,413 litres) 

101 Horizontal stabilizer serve 


stabilizer servo 

actuator 

102 Starboard horizontal stabilizer 

103 Aft warning antennae 

104 HF antenna 

105 Detector scanner 

106 X-Band radar 

107 Rudder 

108 Integral vent tank 

109 Fin aft spar 


You’re looking at a technological marvel. 

It’s called an FlllC. 

It’s a high-performance, supersonic swing-wing strike 
reconnaissance aircraft. 

An aircraft that has distinguished itself in several 
combat zones around the world. 

It’s a very complex machine made up of more than 
three million separate parts, each and every one vital to 
the aircraft’s performance. 

Indeed, for every hour of flying time, it must spend 
many on the ground being checked, double-checked and 
checked once again. 


“Nowput it backt 


By perfectionists. 

The men and women who perform the many task; 
needed to keep it flying are RAAF technicians. 

They learn their skills through our Certificate o: 
Technology, Tirade Apprentice and Adult Technica 
Training Schemes. 

Quite frankly, RAAF technicians represent the ver} 
best in their various fields. 

These include avionics, armaments, electronics 
propulsion systems and even fibre optics. 

Once posted to operational duties, we expect them tc 
very quickly put themselves on a first-name basis witf 











111 Fin/fuselage attachment 

112 Rudder servo actuator 

113 Variable nozzle 

114 Tailfeathers 

115 ECM antenna 

116 ALR-41 antenna 

117 Horizontal stabilizer structure 

118 Horizontal stabilizer servo 
actuator 

119 Free floating blow-in doors 

120 Afterburner section 

121 Horizontal stabilizer servo 
actuator 

122 Wing swept position 

123 UHF 

124 Ventral fin 

125 Fire detection sensing element f 
loops 

126 Cross frames 

127 Engine access hatches 

128 Engine accessories 

129 Pratt & Whitney TF30 turbofan 

130 Three-stage fan 

131 Intake duct 

132 Fire extinguishing agent 
container and nozzles 

133 Wing box skinning 

134 Port mainwheel 

135 Auxiliary drop tanks 

136 Pivot pylon 

137 Pivot point 

138 Pivot actuator 

139 Flap racks 

140 Fixed pylon strong point 

141 Outboard fixed jettisonable 
pylon 

142 Wing integral fuel 

143 Wing box structure 

144 Port navigation light 


(ether,Corporal” 


every nut, bolt, rivet and electrical circuit of their aircraft. 

And that could be any one of the 17 different types 
:urrently in service with the RAAF. 

If this sounds demanding, you’re absolutely right. 

But these are the characteristics that make RAAF 
technicians the most sought-after by civilian employers. 

If you think you’ve got what it takes to be the best in 
your field, fill in the coupon and send it off now. 

All we require is that you’re an Australian citizen.* 

You must be between 16 and 21 with good results in 
English, Maths and Physics (17-34 years for Adult 
Training). You should also be reasonably fit. 


nib: RAAF Careers, Freepost 2600AF, GPO Box XYZ (in the Capital 1 
j City nearest you). 


I Telephone— 


| Highest Educ. level attained or being studied— 


| Or phone an RAAF Careers Adviser on Adelaide 2121455. Albury 218277. Bendigo 


L. 


Sydney 2195555. Townsville 724566. Wollongong 281855. 
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The Serviceman 



□1C 


That tenor of 
TV servicemen: “Ftsss...” 


Sooner or later, most TV servicemen are suddenly striken by 
something that all of them dread: the terrible “Ftsss” disease. 
It was my turn only a few weeks ago. 


One of the problems facing the 
operator of a one man business is per¬ 
sonal illness. Most of us struggle along 
through the most appalling sickness just 
to keep faith with customers, who often 
don’t appreciate our sacrifices. But I 
have been fairly lucky. 

Since I left the air conditioned com¬ 
fort of the public service some years ago 
I have had very little illness. An occa¬ 
sional cold in the head, a few cut or 
spiked fingers and a few bruises once 
when an angry truck driver thumped me 
for not getting out of his way. Nothing 
dramatic — just the usual mishaps that 
befall most of us at one time or an¬ 
other. But all that changed recently 
when I contracted that terror of TV 
servicemen, the dread disease Ftsss . . . 

It came about like this. 

A customer brought in a small Gen¬ 
eral portable colour TV set. The prob¬ 
lem was uncontrollable brightness and 
retrace lines. This usually causes no 
problems. It’s a resistor or capacitor 
open circuit, or something similar. Al¬ 
though I had no circuit diagram for this 
set I anticipated a relatively easy job. 
Until I tried to lift the back off. 

Six screws secured the back and an¬ 
tenna panel and these were easily re¬ 
moved. But unknown to me the power 
transformer was attached to the inside 
of the cabinet back and made this all 
unbalanced and wobbly as I lifted it 
away. 

At the same time, the leads from the 
transformer pulled at the chassis and 
threatened to tip the whole mess onto 
the floor. After such an inauspicious 
beginning, I didn’t hold any further 
hope for an easy task. 

One of those diodes leading from the 
line output transformer gave a suspect 
reading and as this supplied the second 
anode in the picture tube, I had reason 


to suspect that this was the cause of the 
owners complaint. So I changed it. 

Then came the task of replacing the 
cabinet back. With this set you can’t 
run it on test without the transformer 
plugged in, and you cannot plug in the 
transformer without replacing the cabi¬ 
net back. 

This is not as easy as it sounds, be¬ 
cause the vertical hold control is only a 
rather flimsy trimpot. If the cabinet 
back is not aligned perfectly the trimpot 
shaft misses the hole and the pot will be 
bent double and broken off. This hap¬ 
pened to me twice in trying to replace 
the cover. 

After struggling for 15 minutes to 
refit the cabinet I must have been get¬ 
ting a bit tired, because I forgot to se¬ 
cure the transformer cable. When the 
cabinet back missed the vertical hold 
control for the fourth time I lifted it 
away from the chassis and suddenly 
contracted the dreaded disease 
Ftsss . . . 

It seems that the transformer cable 
had hooked itself under the picture tube 
base board and lifted away board, base 
and tube neck in one horrible hissing 
“Ftsss ...” Now most diseases have 
a typical prognosis — the symptoms are 
characteristic and predictable. The sore 
throat comes before the temperature 
and the runny nose afterwards. So it is 
with Ftsss . . . 

The first symptom is the sick feeling 
in the stomach as the implications sink 
in. “How will I tell the customer? Can I 
get a new tube? And can I afford it if it 
is available?” This symptom might last 
from ten minutes to half an hour and 
can be accompanied by bouts of flinging 
— screwdrivers, pliers, soldering irons, 
or anything handy that is not nailed 
down. 

The second symptom usually appears 


just before the customer answers your 
phone call. It is manifested as a severe 
nervous tremor and an acute anxiety 
about the possibility of the customer 
reaching through the phone to strangle 
you with your own necktie. The severity 
of this symptom can be lessened by two 
or three stiff drinks before dialling the 
customer’s number, but nothing can 
stop the shaking completely. 

The final symptom comes a few days 
later as you contemplate the sudden 
dramatic and violent contractions that 
convulse your bank balance as you write 
a cheque for the new tube. 

With all these terrors facing me as I 
listened to the last faint sss whisper into 
the now defunct General, I wondered 
yet again if I had done the right thing 
by leaving the cosy, well paid world of 
the public service. 

After I had picked up the various 
tools that had been flung on the floor in 
temper, I composed myself and dialled 
the customer’s number. I had decided 
to get it over with, before the shakes 
took hold. 

And would you believe it? He wasn’t 
going to chop me after all. In fact his 
only comment was “What rotten bad 
luck! Oh well! Thanks for trying any¬ 
way. Will you get rid of the rubbish for 
me?” It’s true. That’s what he said. 

None of the colleagues to whom I 
have related this story will accept it as 
the truth. This sort of customer is only 
a TV serviceman’s pipe dream and 
doesn’t exist in real life! 

But there is just one of these imagi¬ 
nary customers, and amazingly he lives 
on my patch. I’ve still got the junked 
set to prove that at least once I’ve come 
out on top. 

I didn’t have nearly as much luck 
with another TV set this month, how¬ 
ever — just to make up for things. 

A television set is, to its owner, a 
complicated mass of electronics that 
only a genius could understand. A lot of 
TV technicians have a similar feeling to- 
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A simplified version of the vertical sweep circuit in the Sharp C-146X receiver, 
as discussed below. 


wards the sets they work on and they 
approach each fault as if it was a major 
exercise in obscure mathematics or 
physics. 

Yet, when you know something about 
TV’s, you realise that each set breaks 
down into logical circuit blocks. Al¬ 
though some blocks are complicated 
and hard to understand, other sections 
are basically simple and use techniques 
that are taught to young technicians in 
their first year at college. 

For instance, the vertical amplifier, 
drive and output stages are not much 
different to an audio amplifier. When 
you think of it, the vertical stage has to 
handle a 50Hz signal with almost no dis¬ 
tortion and this is just what a good 
audio amplifier has to do. 

The sync separator and vertical oscil¬ 
lator are a bit out of the ordinary, as is 
the wave shaping network that follows. 
This network is required to deliver a 
sawtooth waveform to the output stage. 
But once the correct signal is de¬ 
veloped, a good audio amplifier with 
low distortion and sufficient power han¬ 
dling capabilities should be quite able to 
handle the TV signals. And servicing 
the vertical output stage should be no 
more difficult than servicing an audio 
amplifier. Or so you might think! ■ 

All of this preamble is a lead up to a 
story about a Sharp portable colour TV, 
model C-146X with no vertical scan. 
The picture had collapsed into a mov¬ 
ing, coloured horizontal line. This fault 
is common to all brands of televisions 
and usually offers no real problem in 
finding the fault and restoring the set to 
normal. 

Unfortunately, this Sharp circuit uses 
feedback from the output stage to pro¬ 
vide not only linearity but also bias to 
the driver stage. So the driver can’t get 
going until the output comes up, which 
doesn’t happen until the driver gets 
going. Now, how do you get out of that 
one? 

This kind of feedback is common in 
power supply circuits, where a pulse 
from the line output stage is used to 
drive the power supply chopper. But 
until the chopper is working, there can 
be no power to run the line output to 
supply the pulse. 

In this situation, a kickstarter is pro¬ 
vided to run the supply for a second or 
two, while the line stage starts up. This 
sort of feedback can be the dickens to 
sort out, since any part of the loop can 
be the source of the trouble. Even the 
kickstarter can cause trouble, even 
though it is logically outside the loop. 

The first line of attack is to measure 
all the voltages that are accessible, and 


to compare them with those given on 
the circuit diagram. This sometimes 
points to the faulty part, but more often 
makes sense only after the fault has 
been found. 

The vertical circuit in this Sharp TV 
consists of Q501, a blocking oscillator 
followed by a wave shaping network. 
This delivers a sawtooth wave to the 
base of the first driver, Q502, a PNP 
transistor which receives its base bias 
from the same source as the oscillator. 
This was the last place at which I was 
able to measure a correct voltage. From 
here on everything was haywire. 

The emitter of Q502 should have on 
it about 10 volts, divided down from the 
40 volt mid-point in the output pair. Its 
collector should deliver about 0.9V to 
the base of Q503, which doubles as an 
amplifier and voltage regulator to set 
the bias on the top output transistor. 

The signal passes to a third amplifier 
Q504 which in turn drives the bottom 
transistor in the output pair. All of this, 
mark you, is direct coupled and of 
course, every component checked OK. 
The only problem was that it didn’t 
work and all the voltages were quite 
wrong. 

In fact, it’s not right to say the volt¬ 
ages were wrong, because there weren’t 
any to be wrong. Only the 120 volt rail 
to the top of the output pair was nor¬ 
mal. Every other point except the base 
of Q502 was reading 0 volts. 

If I had been wide awake, I might 
have seen the significance of the 0 volts 
on most of the transistor elements. It 
was a direct pointer to the cause of the 
trouble, but I missed it and spent hours 
removing and measuring all the compo¬ 


nents around the output and driver 
stages. 

As far as I could see, the key to the 
puzzle was the mid-point in the two out¬ 
put transistors. When they were operat¬ 
ing properly, the voltage at this point 
was fed back to the earlier stages to 
provide supply to Q502 and Q504, and 
indirectly to the bias Q503. 

Quite obviously there was a faulty 
component in the system and as nothing 
I could think of would point to the cul¬ 
prit, there remained only the tedious 
and thankless task of removing each 
part and testing it individually. 

Fortunately, most of the vertical sys¬ 
tem is on a small plug-in board and it 
was easy to work on this on the bench. 
The few remaining parts on the chassis 
offered no real problems in getting an 
accurate measurement. Except that 
every part — transistors, diodes, caps, 
and resistors all checked and measured 
spot on. 

So, if there were no faulty parts in 
the circuit, why didn’t it work? It was 
not until this point that I realised that 
the fault was probably not present until 
the circuit was energised. It wouldn’t be 
the first time that a component only 
broke down under load. 

And then the penny dropped. When I 
had measured voltages early in the exer¬ 
cise, I had found the collector, base and 
emitter of Q503, in particular all read 
the same 0 volts. In fact, they were all 
just a few millivolts above ground in¬ 
stead of the 420mV shown on the sche¬ 
matic. 

From the dim mists of my memory I 
recalled a teacher once straining my in¬ 
telligence by trying to explain that a 
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Looking to purchase instruments 

We are stockists of Labtech, Fluke, Trio, and 
Goodwill: so if you're in the market for an 
oscilliscope, think of David Reid. 

ESCORT MULTIMETERS 

EDM 1105 $83.59 


ACV, DCA. ACA, OHM, Diode 


. sistor and capacitor tester. 

EDM 1118 $120.23 

• 3V4 digits with OB range 
EDM 1111A $98.00 

• Capacitor & Transistor 
EDM 72B • Capacitor CheckeT 
EDM 75B • Transistor Checker $70.69 
EDM 70B 

• Rotary switch • Mini Pocketsize $51.27 

EDM 1346A $238.57 

Eight (unctions: DCV, ACV. DCA, ACA, OHM, 



:y Testing, Diode T 


Ring us first for your 20 Meg. Oscilloscope 


□ VI 
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wrt'H GOS-522 
* 1 YEAR 

WARRANTY! 

FEATURES 

Large 6 inch rectanglar internal 
graticule CRT 
CHI & CH2 ALT Triggering 
(Alternate triggering function) 

High Sensitivity imv/div 
Hold-off function $ 745.00 
TV sync. Separation circuit + 

CHI Signal output 20% TAX 

Plus 2 probes included in this deal. 



Megohm Meter 


. K 2500 (See EA July'85). 


$55.00 


K6400 $35.00 

Temperature Control For Soldiering Iron 

K2525 $25.00 

Simple Transistor Tester 

K2530 $17.50 

In Circuit Transistor Tester 

K5510 $16.50 

General Purpose Pre-amplifier 

K5540 $14.95 

Voice Opperated Relay 

K3210 $79.00 

30V/1 Amp Power Supply 

K3300 $165.00 

50V/5 Amp Power Supply 

K3320 $129.95 

Dual Tracking Power Supply 

K2522 $79.00 

Digital Capacitance Meter 


date Electronic items 



the many 100's of up-to- 


DAVID REID ELECTRONICS LIMITED 

127 York Street, Sydney, 2000 
or Telephone (02) 267 1385 


Serviceman 

saturated transistor would have 0.6V 
between base and emitter, and only 
0.3V between collector and emitter. I 
never did master the physics that allows 
this anomaly to occur. 

Nevertheless, if Q503 had been oper¬ 
ating normally, it would have had 0.3V 
between collector and emitter. So zero 
volts between the two elements meant 
that the transistor must be short circuit¬ 
ed. 

I pulled the offender out of the board 
and tested it again for gain and leakage. 
It tested perfect in my multimeter and 
also in another transistor tester. So I 
connected it across my bench power 
supply and fed it with 30V. There was 
no sign of conduction, until I touched 
the base lead with my finger. Then, the 
supply voltage dropped to almost zero 
as the current jumped to the supply’s 
current limit point. 

Further testing showed that the tran¬ 
sistor worked perfectly up to 15 volts, 
but at any Vce above that it turned it¬ 
self into an SCR and switched on with 
the slightest input on the base. What 
would you call it — a voltage dependent 
bipolar SCR? It’s a real funny one and 
the whole job was nothing at all like 
any audio amplifier I’ve ever serviced. 

This had been another of those jobs 
that makes the taxman doubt my hon¬ 
esty. It took something like five hours 
to sort this one out, and there is no way 
I could charge for more than one hour. 

I only hope I will find more of these 
faults so that I can recoup some of the 
time lost on this one. 

And just to finish up this month, a 
little story which shows that it’s not only 
the lowly technician that makes silly 
mistakes. Even the professional engi¬ 
neer can make a boomer (literally) at 
times. 

A group of techs were recently being 
shown over the transmitters in a country 
radio station and the engineer doing the 
demonstration was relating some of the 
service problems that he had come 
across. Most difficulties are quickly 
solved by switched in the standby trans¬ 
mitter, after which the breakdown can 
be tackled in relative calm, late at night 
when the station is off the air. 

One such problem concerned the 
2.5kW standby transmitter itself, which 
was not delivering its full head of 
steam. Our engineer felt that perhaps 
the rectifiers feeding the 3kV to the 
anode of the output tube might be a bit 
weak, hence low anode voltage and low 
output. But how do you check 3kV at a 


couple of amps? 

Tlie problem was complicated by the 
fact that interlocks on the cabinet doors 
were very nearly foolproof. Bypassing 
them would have been a long job. It 
was far easier to put a meter inside the 
cabinet and close the doors. The meter 
scale could then be clearly seen through 
the windows in the panels. 

So a small multimeter was securely 
mounted on a plastic stand inside the 
transmitter cabinet, alongside the big 
output tube. The leads were carefully 
routed to the anode and cathode termi¬ 
nals and firmly fixed in place. 

When the cabinet doors were closed 
and the interlocks released the safety 
switches, the tube heater began to glow. 
Another interlock prevents the HT 
being applied until the tube is thor¬ 
oughly warmed up, so our engineer 
spent the two minute waiting time 
checking his handywork. 

It was just as he was pressing the HT 
switch button that he noticed that the 
meter was switched, not to 5kV as he 
intended but to the low ohm range. 

It wasn’t the blinding flash that wor¬ 
ried him so much as the deafening 
“boom” as the meter disintegrated be¬ 
fore his startled eyes. He pulled the 
main switch and drove a shaky course 
to the relative safety of his home. 

His multimeter is still spread over the 
inside of the transmitter cabinet, as a 
smoky grey stain that will still be there 
when the station closes down for the 
last time. Now that the shock has worn 
off he says philosophically, “Oh well, it 
was only a $30 meter anyway”. ® 


TETIA Fault of the Month 

Sony KV-1310E 

Symptom: Thermal cutout contin¬ 
ues to trip after replacing shorted 
chopper transistor. All transistors 
OK and set operates properly from 
independent 110V supply. 

Cure: D609 (MZ-12) 12 volt zener 
open circuit. This causes error am¬ 
plifier to sense low output and to 
open the mark/space in an attempt 
to compensate. If the zener was 
shorted, the supply would shut 
down harmlessly. 

This information is supplied by 
courtesy of the Tasmanian branch 
of The Electronic Technicians’ Insti¬ 
tute of Australia. Contributions 
should be sent to J. Lawler, 16 
Adina St, Geilston Bay, Tas 7015. 
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COMPUTERS $795* 

» you'll agna 

- - -> AT* style keyboard 

• Tested by us tor 24 hours e 8 Slot motherboerd 
prior to delivery! eg months wsrrenty! 

el SOW power supply 

(Japanese drives available for an extra $50 each) 
(Switchable 4-77/8MHZ Turbo versions available for an extra $50) 


256K RAM COMPATIBLE COMPUTER 

2 x 360K Disk Drives, Multifunction Card, Colour Graphics, Disk 
Controller, t Parallel Port. (Includes Timer Disk) .$1,095 

640K RAM COMPATIBLE COMPUTER 

2 x 360K Disk Drives, Multifunction Card, Colour Graphics. Disk 
Controller, 1 Serial, 1 Parallel Port. (Includes Timer Disk). $1,150 

20 M/BYTE HARD DISK COMPATIBLE 
COMPUTER 

20 M/Byte Hard Disk, 360K Disk Drive. 1 Serial, 1 Parallel Port. 
(Includes Timer Disk) 

Single 360K Floppy Disk Drive .only $1,7! 

Dual 360K Floppy Disk Drives —■ --- 


only $1,895 

IBM* AT* COMPATIBLE 
52,795 

Assembled & Tested In Australia! 

e 1 M/Byte Main Board e 6 MHz 

e 1.2 M/Byte Floppy Disk Drive e 80286 CPU 
e Colour Graphics Display Card e 8 Slots 
e Floppy & Hard Disk Controller e 20 M/Byte Hard Disk 
e Printer Card and RS232 e Keyboard 

e200W Power Supply e 6 Months Warranty 

. only $2,795 

IBM* BABY AT* 
COMPATIBLE $2,595 

a Switchable 8/10/12 MHz 


-- J 20 M/Byte Hard Disk 

^ Printer Card and RS232 e Keyboard 
• 200W Power Supply #6 Months Warranty 

- 360(W)x175(H) x405(D)mm 




VERBATIM DISK 
SPECIALS! 

Ml prices 10 disk boxesl 

Description 1-9boxes 10+boxes 

5V4”1S/2D .$24.95 $22.50 

5V4”2S/2D .$29.95 $28.50 

5V4” 2S/4D .$75.00 $70.00 

5V4”2S/HD .$44.95 $42.95 

3V2”1S/2D .$47.50 $46.50 

3V2” 2S/2D .$49.50 $48.50 



"NO FRILLS" DISKS!! 

Now you can buy absolute top quality disks that are 
also the cheapest in Australia! They even come with 
a 5 year guarantee, which indicates the quality of 
these disks. So why pay 2-3 times the price for the 
same quality? 

Bulked packed, D/S D/D without boxes, or brand name, 
just their white paper jacket, index labels and write 
protects. 

5 V4" D/S "NO FRILLS" DISKS 
FROM $0.85 EACH!! 

1-9 PACKS 10+PACKS 100+PACKS 




008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877 































News Highlights 


Aust team makes 
historic pulsar 
discovery 

The first pulsar in the Small Magel¬ 
lanic Cloud, one of the closest galaxies 
to our own Milky Way galaxy, has been 
discovered by an Australian research 
team which includes Dr Peter Hall, Lec¬ 
turer in Electrical Engineering at the 
University of Sydney. 

Dr Hall, with colleagues from the 
University of Tasmania and CSIRO, 
also discovered the only other two pul¬ 
sars (pulsating cosmic radio sources) 
known outside the Milky Way. They 
were found in the large Megallanic 
Cloud galaxy and were first detected by 
the team about three years ago. Both 
the Large and Small Magellanic galaxies 
lie about 200,000 light years away from 
the centre of the Milky Way. 

Pulsars are thought to be rotating, 
magnetised, neutron stars which emit 
radio frequency energy in narrow 
beams. As the star rotates its radio fre¬ 
quency emission beam intersects the 
line of sight of an earth bound observer, 
causing a pulse to be received. 

“Neutron starts are ‘black stars’ — 
that is they do not emit visible light,” 
Dr Hall said. “These peculiar objects 
are thought to originate in supernovae: 
the catastrophic explosions which occur 
when some stars reach the end of their 



Dr Peter Hall, member of the team 
which discovered the new pulsar. 

life. A neutron star is presumed to be 
the core of an exploded parent star and, 
in spite of being as massive as the sun, 
is only about lOkms in diameter. The 
resulting density is greater than that in 
any other known object, apart from a 
black hole.” 

The behaviour of atoms and mole¬ 
cules on neutron stars is quite different 
to that on earth, and the stars are of 
immense interest to scientists who use 
the properties of pulsar radiation to 
help establish the physics of neutron 
stars. 

The discovery of the three pulsars 


outside the Milky Way will also be used 
to probe the medium between Earth 
and the pulsar. “Because it emits regu¬ 
lar ‘blips’ it is like having a test genera¬ 
tor on the other side of the test range,” 
Dr Hall said. “In this case that means 
in another galaxy. By studying what 
happens to the radiation as it travels 
from that ‘generator’ through space we 
can look at the properties of the inter¬ 
stellar medium and the intergalactic en¬ 
vironment. 

The team discovered all three pulsars 
using the CSIRO 64m diameter radio 
telescope at Parkes in central western 
New South Wales. Four hundred pul¬ 
sars have been found in the Milky Way 
since the first pulsar was discovered by 
a Cambridge researcher in 1968. Pulsars 
outside the Milky Way are much harder 
to find, however. 

The team recorded data over a two 
week period for up to twelve hours a 
day at the observatory. The data were 
then fed into a computer with a spe¬ 
cially designed, sophisticated signal pro¬ 
cessing software package which enabled 
the computer to search for the pulsar 
signals, which are buried deep in noise 
background. 

“Confirmation of the third pulsar 
popped out of the computer at three o’¬ 
clock on a Sunday morning,” Dr Hall 
said. “Usually we then reobserve and 
reconfirm, but with the third pulsar it 
was so strong that it was clearly a real 
object.” 

Having found the three pulsars the 
team was now busy “dreaming up so¬ 
phisticated experiments to make some 
physical use of the pulsars,” Dr Hall 
said. 


World’s largest 
CRT monitor 

Mitsubishi Electric has announced the 
release of the largest CRT colour video 
monitor yet produced, with a screen 
measuring 92.5mm (37”) on the diago¬ 
nal. 

The XC-3710/XC-3720 provides a dis¬ 
play equal to a double-page spread of a 
tabloid newspaper, making is especially 
suited for CAD and display of computer 
information to large groups of people. 
As a result of the use of a CRT rather 
than projection techniques, the display 
is considerably brighter and sharper 
than conventional large-screen displays. 

An autotracking (multi-scan) feature 
provides compatibility with any com¬ 
puter system with vertical scanning in 
the range 40 — 75Hz, and horizontal 



scanning between 15.0 and 31.5kHz. 
This also gives it compatibility with 
most video sources and systems. An op¬ 
tional intelligent graphics controller 
module gives the monitor the ability to 


generate graphics locally in response to 
81 different primitive commands. 

Further information from Mitsubishi 
Electric, 73 Epping Road, North Ryde 
2113. 
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New Canon colour 
laser copier can copy 
slides, blow up 400% 

The new Canon Colour Laser Copier 
is said to combine the high resolution, 
low running costs and fast speed of 
plain-paper output with the faithful co¬ 
lour reproduction and almost unlimited 
image-editing possibilities of digital 
input. Once the image has been scanned 
and before it is printed, you can edit it 
in'many different ways. 

The original is broken down into ap¬ 
proximately 15 million elements for an 
A4 size copy, each represented by an 
electronic signal, and each available for 
manipulation. The image processor can 
then alter the image according to your 
command. For example, you can 
lengthen or widen an image, move text 
around the page, add or subtract images 
and change colour and format — all 
with automatic colour and density 
level variations — to faithfully imitate 
the original. 

As a result of the Colour Laser Co¬ 
pier’s three calculations with the image 
data — masking, under colour removal 
and edge enhancement — text in the 
final copy is sharp, photos have many 
density levels and colours are true to 
the original. 

The digitalized operation is handled 
by two main components, a reader and 
a printer. 

The reader unit consists of a light 
which scans the original and reflects 
onto a charge coupled device (CCD) 
line sensor with superhigh resolution (16 
elements per millimetre). It is divided 
into 5000 elements, each in turn divided 
into three covered by Red, Green and 
Blue filters respectively which each 
allow only one colour to reach the sen¬ 



sor. The light is turned into electronic 
signals and sent to the printing unit. 

The printing unit uses a semiconduc¬ 
tor laser to print onto plain paper. The 
photo-sensitive drum builds up a uni¬ 
form surface charge. As signals sent 
from the reading unit reach the printing 
unit they activate the laser, turning it on 
and off. When the laser is on it strikes 
the drum, partially neutralizing the 
charge, while areas not struck keep 
their charge. The partially neutralized 
areas attract toner which is then trans¬ 
ferred from drum to paper to make the 


copy. This process is repeated four 
times, to individually pick up the four 
toner colours. 

Creative copying is available through 
an operation panel and extensive help 
menu. This makes it possible to enlarge 
an image 400% for a wall-sized copy, 
using 16 sheets of A3-size paper; add 
colour photographs to black and white 
text; make your own colour overhead 
projector transparencies; highlight; 
change colours completely, or later the 
balance; and copy 35mm slides or nega¬ 
tives, or even 3-D objects. 


Australia to host major artificial 
intelligence conference 


Australia has bid successfully to host 
a major international conference on ar¬ 
tificial intelligence. 

The Minister for Industry, Tech¬ 
nology and Commerce, Senator John 
Button, has announced that Australia 
had been chosen from several strong 
contenders, including France, Sweden 
and the Netherlands, to host the Inter¬ 
national Joint Conference on Artificial 
Intelligence (IJCAI-91) in Sydney dur¬ 
ing August 1991. 

The decision, taken at IJCAI-87 in 
Milan, was a major step in international 
recognition of Australia’s capability in 


artificial intelligence (AI) research and 
development. 

“Artificial intelligence looks towards 
developing computers which can work 
more like people, rather than people 
having to think like computers. In the 
long term, computers will use natural 
language, be able to “see”, to infer and 
reason under uncertainty, and to learn,” 
Senator Button said. 

“The Australian artificial intelligence 
community is doing world-class work in 
some of these areas, including robotics, 
knowledge-based system, speech recog¬ 
nition and logic programming.” 


“The bid to hold the conference here 
was made by the Australian Computer 
Society (ACS) National Committee on 
Artificial Intelligence and Expert sys¬ 
tems, with the assistance of the Sydney 
Convention and Visitors’ Bureau and 
with the active support of my Depart¬ 
ment. 

“The AJCAI conferences are the 
largest and most significant in the field 
of artificial intelligence and have been 
running biennially since 1969. 

“They are usually attended by be¬ 
tween 3000 and 5000 people. A major 
international trade exhibit is associated 
with each conference.” 

IJCAI-91 will be held at the new Dar¬ 
ling Harbour Convention and Exhibi¬ 
tion Centre in Sydney. 
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News Highlights 

Laser checks 
for methane 

Gold Coast laser manufacturer Laser 
Dynamics has supplied a laser to BHP 
for a new gas sensing system to protect 
its fleet of ocean going liquid natural 
gas (LNG) tankers. The $30,000 LDL 
specialised Nd:Yag laser has been 
bought by BHP’s Central Research Lab¬ 
oratories in Newcastle. 

BHP senior research scientist Dr 
Chris Scott said the LDL laser was a 
central element in a new system being 
developed to monitor methane gas con¬ 
centrations on the company’s LNG 
tankers. BHP is taking delivery of new 
tankers to transport LNG from Austra¬ 
lia’s North West Shelf to Japan. 

Dr Scott said that methane levels are 
currently monitored by a multitude of 
localised sensors. BHP Central Re¬ 
search Laboratories is developing a new 
semi-automatic system to measure 


methane levels over a wide area at pre¬ 
programmed intervals. The system 
could also have wide ranging applica¬ 
tions in all LNG transport and storage 
situations, Dr Scott said. 

The advanced LDL Nd:Yag laser was 
competitive with imported products, Dr 
Scott said. It also offered the advantage 


of immediate access to its Gold Coast 
manufacturer. Dr Scott said this was 
particularly valuable as the BHP devel¬ 
opment called for the laser to be used 
at a non-standard wavelength, allowing 
use of spectroscopic techniques to ex¬ 
amine atmospheric concentrations of 
methane. 


STC subsidiary 
to bid for 
Tasman 2 cable 

STC PLC of the UK has formed an 
Australian subsidiary, Stantel Subma¬ 
rine Systems, which will transfer subma¬ 
rine fibre optic technology to this coun¬ 
try. Stantel will set up manufacturing 
operations in Australia in a joint ven¬ 
ture with Australia’s AWA, if STC PLC 
is successful in its bid to manufacture 
and lay the Tasman 2 fibre optic subma¬ 
rine cable between Australia and New 
Zealand. 

The 2500km Tasman 2 cable will be 
the first international submarine fibre 
optic link in the Southern Hemisphere. 
The $120 million contract will be let in 
1988 for completion in 1991. Tasman 2 
is a joint project of New Zealand Tele¬ 
com and Australia’s OTC. 

“We are an Australian company, and 
from our base here we intend to win a 
considerable share of the Asia/Pacific 
submarine fibre optic market — worth 
around $2 billion over ten years,” said 
Stantel’s Mike Hall. 

Stantel’s parent, STC PLC, has a 
global reputation for fibre optic subma¬ 
rine cable systems. Its contracts include 
the world’s first international fibre optic 
link, Belgium 5, operating between 
Britain and Europe and the 7000km 
trans-Atlantic PTAT-1 which will link 
Britain and the United States with a 
spur to Bermuda. 


Australian-made batteries 

Pacific Dunlop Batteries has won a 
multi-million dollar contract to supply 
batteries for Telecom Australia. It is the 
biggest order for batteries ever placed 
in Australia. 

The batteries, which will be made in 
Australia, will have a combined capabil¬ 
ity of delivering a massive 10MVA (10 
million volt-amperes) for 10 minutes. 
This amount of power output is equiva¬ 
lent to the energy expended getting a 
fully loaded Boeing 747 airborne by its 
engines’ combined 100,000 horsepower. 

Telecom’s national media officer, Ms 
Andrea Gash, said that it was Tele¬ 
com’s policy to support Australian 
manufacturers and equipment suppliers 
wherever possible. 

Ms Gash said, “We were very pleased 
to find Australian-made batteries which 
could meet our requirements, in terms 


for Telecom 

of both technical performance and de¬ 
livery schedules. 

“From a technical point of view, plac¬ 
ing this order with an Australian com¬ 
pany has significant advantages. It 
means we can get replacements immedi¬ 
ately if we need them, and it is impor¬ 
tant for us to have locally based techni¬ 
cal product expertise. 

“Telecom’s special requirements 
meant we needed a company that could 
provide up-to-the-minute technology. 
The largest of the batteries will have to 
handle very high rates of discharge — 
an average of 1700 amperes,” she said. 

By way of comparison, the average 
home appliance would draw 10 am¬ 
peres, and even the giant batteries driv¬ 
ing 20 tonne locomotives underground 
at Mount Isa mines only draw 600 am¬ 
peres. 


Tl LAN Development System 

Although we planned to announce 
the winner of the LAN contest in 
this issue, a surprisingly high pro¬ 
portion of the entries arrived right 
on the final deadline. Perhaps this 
was because of the hi-tech nature 
of LAN technology and need to in¬ 
clude details of at least one pro¬ 
posed application with each entry. 
But whatever the reason, we have 
been forced to defer announcement 


Contest 

of the winner until the December 
issue — in order to do justice to all 
of the entries received, and give 
each one due consideration. 

So to all those who sent in en¬ 
tries, thank you for participating 
and please bear with the judges a 
little longer as they wade through 
them all. By the time you read this, 
the winner will have been notified, 
and will be announced next month. 
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$500,000 R&D contract to Pulsar 


Melbourne based electronic engineer¬ 
ing and manufacturing firm Pulsar Elec¬ 
tronics has been given a major research 
and development contract by Silicon 
Valley based drive manufacturer Cyber- 
nex Advanced Storage Technology 
(CAST). The contract follows Pulsar’s 
recent release of its ESDI 5202 control¬ 
ler card, which enables the high speed 
Winchester drives previously used in 
mini computers to be harnessed to per¬ 
sonal computers and Local Area Net¬ 
works (LANs). 

CAST, which is a subsidiary of the 
large Century Data group, was the first 
overseas company to place an order for 
the Pulsar developed product after it 
was released in June. 

“Under the contract Pulsar is to de¬ 
velop a highly enhanced multi-function 
controller exclusively for CAST. Pulsar 
is to receive development fees and a 
royalties package estimated at $500,000 
in the first 12 months,” said Pulsar 
managing director Mr Philip Delacretaz. 

Pulsar also has the right to tender for 
the manufacture of the controllers. 

“If we do well with this — and we 
will — further R&D contracts are 
guaranteed. In fact CAST is pressing us 
to accept a contract to develop a ver¬ 
sion of our controller for the OS/2 PCs. 
And some other projects they have 
been talking about will require the 


transfer of large slabs of technology to 

us.” 

“We were extremely pleased to be 
singled out by a company which has 
such an advanced technology base it¬ 
self,” he said. “Apparently CAST were 
impressed with the dynamic way we had 
got the ESDI product to market so far 
ahead of the competition.” 

The Pulsar ESDI controller incorpo¬ 
rates an AMD chip which was only 
released to US manufacturers three 
weeks before Pulsar began manufacture 
of the product. 

Mr Delacretaz said he had negotiated 


the right to tender for manufacture, 
which would turn the deal into millions 
of dollars. “I did this more out of na¬ 
tional pride, than any belief that we 
could win it,” he said. 

“The major reason is that the Austra¬ 
lian PCB board manufacturing industry 
is still at the fencing-wire stage. We de¬ 
signed the ESDI controller as a two 
layer board to get around this.” 

“But the US market is insisting on 
four-layer boards to overcome the new 
“noise” standards for the reduction of 
electro-magnetic radiation. We just 
can’t build them here, and to sub¬ 
contract to Taiwan goes against every¬ 
thing we are trying to achieve,” he said. 


Govt, defines key areas for 
telecomms policy review 

Commonwealth Minister for Trans¬ 
port and Communications Senator Gar¬ 
eth Evans has identified the four princi¬ 
pal policy questions that will be ad¬ 
dressed by the Government in develop¬ 
ing a comprehensive statement of na¬ 
tional telecommunications policy over 
the next few months. 

In an address to the International In¬ 
stitute of Communications Conference 
in Sydney, Senator Evans said the 
major issues were: 

• What should be the nature and extent 
of the monopoly powers granted to our 
telecommunications carriers? 


• To what extent should private sector 
involvement in the provision of telecom¬ 
munications equipment and services be 
allowed or encouraged. 

• To what extent should the telecom¬ 
munications carriers be restructured 
or relieved of Government constraints 
to enable them to perform their func¬ 
tions more effectively, and in particular 
compete in open commercial markets? 

• How should the industry be economi¬ 
cally and technically regulated? 

Senator Evans stressed that neither 
he nor the Government were committed 
to any particular outcome in the review. 


NEWS BRIEFS 


• A hew professional audio company called Rebel Audio has been launched to 
cater for the audio installation and contracting market. Behind the new name are 
well-known audio identities Ian Woodhouse, former MD of Electro Voice, and 
former national marketing manager for Klarion Enterprises Andrew Horman. 
Among the lines to be distributed by Rebel are Bel Electronics, Tanktek, Nemesis, 
Sescom, MicroAudio and Audio Digital. 

• George Brown Group has been appointed Australian distributor for the 
semiconductor products of Korean based company Samsung Semiconductor & 
Telecommunications. GBG will focus initially on the Samsung range of dynamic 
RAM chips, covering 64K, 256K and 1M bit product. GBG has also been 
appointed Australian distributor for California-based maker of power hybrid 
circuits, New Era Electronics. 

• Gold Coast-based laser maker Laser Dynamics has secured one of the leading 
US medical and industrial laser specialists, Mr Phurpa (Phil) LadenLa, as its US 
marketing consultant. Mr LadenLa, who heads LadenLa Associates in Palo Alto, 
was VP marketing for 11 years at leading US scientific laser firm Lexel 
Corporation. 

Electrical Accessories has moved from its long-time West Ryde address to new 
and larger premises at Suite 8/9 Foamrest Avenue, Newport 2106, phone (02) 997 
8544. The firm has also appointed Peter Mellor as product specialist for 
transmission line hardware. 

• Audio Telex has moved to larger premises at 120-124 Beaconsfield Street, 
Auburn 2144. Phone (02) 647 1411, fax 648 3698. 

• The Sydney office of Vicom Australia has also moved, to Suite 803, 8th Floor, 
GBC Building, 8 West Street, North Sydney 2060. Phone (02) 957 2766, fax 957 
3821. 



Meet our new 
Melbourne rep 

EA’s new Melbourne representative 
Nikki Roche, who comes to us with a 
BA from Latrobe University, post¬ 
graduate studies in Business and seven 
years’s experience in advertising sales 
and management in the newspaper and 
radio industries. We’re delighted to 
have her on the EA team, looking after 
our Melbourne advertising clients. Nikki 
can be contacted on (03) 646 3111. 
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News Highlights 

Barry Jones signs 
space agreement 
with US 

Minister for Science and Small Busi¬ 
ness Barry Jones has signed an agree¬ 
ment which will permit the United 
States to launch and recover sounding 
rockets in Australia for scientific non¬ 
military, non-commercial purposes over 
the next 10 years. Mr Jones signed the 
agreement with the United States Am¬ 
bassador, Mr Bill Lane, in Canberra. 

The sounding rocket program will be 
conducted by the US National Aeronau¬ 
tics and Space Administration (NASA) 
and the Space Projects Branch of the 
Department of Industry, Technology 
and Commerce (DITAC). The Depart¬ 
ment of Defence will conduct the 
launches as DITAC’s agent. 

NASA previously launched sounding 
rockets from Woomera between 1961 
and 1977. 

HP and Sony 
to develop 
1.3Gb DAT drives 

Hewlett-Packard and Sony have an¬ 
nounced an agreement to jointly de¬ 
velop and market a revolutionary new 
computer back-up storage medium 
based on the controversial Digital 
Audio Tape (DAT) technology. The 
companies said that under their agree¬ 
ment they intend to use DAT tech¬ 
nology to develop what they call a 
“Digital Archival Storage System” for 
computers which will be capable of stor¬ 
ing as many as 500,000 pages worth of 
data (1.3 gigabytes) onto a cassette the 
size of a business card. 

In the entertainment industry, digital 
audio tape recorders have run into stiff 



Hi-tech ID system 
goes back to fingerprints 

A new personal identification system 
developed by a Californian engineer 
could revolutionise the operation of se¬ 
curity systems and bank ATMs (auto¬ 
matic teller machines), by using auto¬ 
matic fingerprint scanning instead of 
hard-to-remember ID numbers. 

The system has been developed by 
Randall Fowler, a spacecraft engineer 
who worked on the project in his home 
garage while working by day at TRW. 
Now Fowler has set up his own com¬ 
pany in Palo Alto, called Identix, to 
manufacture and market the system. 

Already Identix has signed a $US5 
million contract to sell its technology to 
Omron Tateisi Electronics, the $US1.5 
billion Japanese company that makes 
ATMs and point of sale terminals. 
Omron is expected to use the Identix 
fingerprint technology in its new bank 
ATMs, so before long bank customers 
may be sticking their finger into an 
ATM scanner rather than having to key 
in their PIN number. 



Above: Randall Fowler, 
president of Identix, who 
developed the fingerprint 
scanner (left) in his home 
garage. 

Fowler’s device optically scans the 
pattern on a finger, and generates from 
the scan a unique digital code. As po¬ 
lice have known for many years, finger¬ 
prints are very stable — they don’t 
change with temperature, age, nervous¬ 
ness or room acoustics. 

At present a self-contained fingerprint 
scanner costs around $US7000. How¬ 
ever Fowler says that the basic tech¬ 
nology could be integrated into an 
ATM or POS terminal for only $US500. 


opposition from the recording industry 
which fears that consumers will use 
them to make perfect copies of records 
and compact discs. This could cut deep 
into sales of records and compact discs, 
they fear. Moves are currently under 
way to force DAT manufacturers to in¬ 
corporate a chip into their system that 
would make it impossible to copy from 
compact disc players. 

HP and Sony don’t expect any oppo¬ 
sition to their use of the technology, as 
the DAT storage systems could not be 
used to make audio recordings. 

The DAT storage systems will be 
aimed mostly at the back-up storage 
market as they offer major advantages 
over current tape-based and optical 
storage systems. For one, tape drive ca¬ 


pacity has had a hard time keeping up 
with the rapidly increasing storage ca¬ 
pacity of hard disk drives. DATs would 
eliminate the capacity problem with 
their 1.3 gigabyte storage capacity. 

One of the most promising applica¬ 
tions for the DAT storage devices, ac¬ 
cording to HP program manager Bert 
Vermeulen, is in desktop publishing. 
Unlike tape drives, DAT systems can 
store both data and images in digital 
form and can access any data or image 
in less than 20 seconds. Still, DATs will 
have to battle it out with optical storage 
systems, which offer the same features 
plus a much shorter access time. But 
data on optical disks cannot be erased 
or altered, which is a major disadvan¬ 
tage. 


Bow Electronics 
buys ACS assets 

As noted briefly last month, Bow 
Electronics of WA has purchased all of 
the major business assets of Sydney hi- 
tech manufacturer Appliance Control 
Systems, for more than $1 million. 

Bow Electronics is a rapidly expand¬ 
ing contract electronics manufacturer, 
with ongoing contracts with government 
departments, Telecom, DOA and vari¬ 
ous local firms. Recently 60% of the 
company was acquired by Palantronics, 
a subsidiary of UTC Ltd. 


The new equipment gives Bow Elec¬ 
tronics high capacity automated produc¬ 
tion for SMD technology, capable of 
loading 20,000 components per hour. 
When merged with existing WA opera¬ 
tions, this will give the company a lead¬ 
ing position in electronics manufactur¬ 
ing, according to UTC managing direc¬ 
tor Mr Bill Henderson. 

The company is also nearing comple¬ 
tion for accreditation to AS1821, which 
will allow it to compete for defence and 
offsets manufacturing contracts. It is ex¬ 
pected to be the first WA electronics 
manufacturer to achieve this status. 
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“MINIATURE SOLID 
TANTALUM CAPACITORS” 


KEMET ULTRADIP II 

The new gold colour epoxy series with laser marking to 
MIL-1 -46058. Conforms to Telecom spec. 

CE-65050 (RJEP451 .../..) 

This series has many features of the Kemet military 
approved types, but at prices allowing design into 
commercial-industrial equipment. 

Available — exstock. 

FREE SPECIFICATIONS AND DATA FROM: 


CRUSADER ELECTRONIC COMPONENTS PTY. LTD. 

81 PRINCES HWV, ST PETERS, NSW 2044 Phone 5195030 5163855 5196685 Telex 23993 or 123993 

APPOINTED DISTRIBUTORS: 

SYDNEY GEORGE BROWN & CO PTY. LTD. PHONE 5195855 GEOFF WOOD ELECTRONICS PTY. LTD. PHONE 8106845 
WOLLONGONG MACELEC PTY. LTD. PHONE 291455 CANBERRA GEORGE BROWN & CO PTY. LTD. PHONE 804355 
NEWCASTLE NOVOCASTRIAN ELECTRONIC SUPPLIES PHONE 61 6055 MELBOURNE R.PG. AGENCIES PTY. LTD. PHONE 
4395834 JESEC COMPONENTS PTY. LTD. PHONE 5982333 GEORGE BROWN & CO PTY. LTD. PHONE 4193355 BRISBANE L. E. 
BOUGHEN & CO PHONE 3691277 COLOURVIEW WHOLESALE PTY. LTD. PHONE 275 3188 ST LUCIA ELECTRONICS PHONE 
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REQUIRES 
GOOD TOOLS! 

BUY THE BEST 
BUY AUSTRALIAN MADE 


■ Rapid, controlled heat for printed 
circuit boards. 

■ Lightweight, with industrial reliability. 

■ ‘ARMCLAD’ long-life tips. 

■ Plugs direct into standard 240V 
power point. 

WORLD 
CLASS 
QUALITY 


















You won't beat 

the quality... 


l i k j* TRIP the light fantastic 



Qualify 

Screwdrivers 

With this great range of screwdrivers 
you can screw it up without ruining it! 

Cat No. Type Pay Only 

1 T-6010 Mini — Rat Head $1.50 

2 T-6015 Mini-Philips Head $1.50 

3 T-6020 Stubby - Flat Head $2.45 

4 T-6025 Stubby - Philips Head $2.45 

5 T-6030 Standard — Flat Head $1.95 

6 T-6035 Standard — Philips Head $1.95 

7 T-6040 Popular - Flat Head $2.45 

8 T-6045 Popular — Philips Head $2.45 

9 T-6050 Long - Flat Head $2.45 

10 T-6055 Long — Philips Head $2.45 

11 T-6060 Heavy - Flat Head $4.45 

12 T-6065 Heavy - Philips Head $4.45 

Remember when 
you were a kid? 

Hie old paddle pop stick on the electric motor... 
Relive those wondrous days of yore with our great 
little electric motors! Famous Mabuchi brand (yes, 
the ones like when you were a kid!), nominal 3 volts 
DC. Bewdy! Cat M-9961 ^ 

-its rrm, 


PAR 38 Coloured 
Bulbs 

240 volt, highest quality pressed glass with Internal 
reflector. Ideal for semi-rough handling (they are 
glass, after all) — eg disco and lightshow use. All 
rated at 100 watts, ES (Edison screw) fitting. 

Yellow: Cat S-3850 Blue: Cat S-3854 *AAr 
Red: Cat S-3852 Green: Cat S-3856 

Halogen Torch 
Bulbs 

At last the voltage bulbs: whiter, stronger light. Less 
ra-red output so they're more effecient. In fact, 
the manufacturers say up to 300% brighter than 
conventional bulbs. 

2.8 volt — use with 2 x 'D' batteries Cat S-3950 
4.0 volt — use with 3 x 'D' batteries Cat S-3955 
5.5 volt — use with 6 volt lantern or 4 x ‘O' batteries 
Cat S-3960 

... $765 



Musicolour IV 

The Musicolour Mk IV in four chase patterns plus 
auto chase and reverse chase AND four channel 
colour organ with built-in microphone means you’re 
ready to stage a lightshow! Comes with sturdy steel 
case and exclusive DSE front panel with LED 
display. Detailed instructions supplied, too! 


Beat Triggered 
Stobe 

What's beter than a strobe for parties? A beat 
triggered strobe! Really makes your music come alive 
by flashing in time with the music - hence the name, 
of course you can also use it in conventional strobe 
mode — with a variable flash rate up to about 30 
flashes per second. Kit includes spun aluminium 
photo reflector with safety — 

perspex guard, plus- 

long life discharge 
capacitors. Catr 




$ 2 7 


$ 59 95 

R80 Daylamps 

Ideal for display, party or other decorative or 
warning purposes. Available in four colours; 240V 
operated. ES base. 

Yellow: Cat S-3851 

Red: Cat S-3853 [J1M.1.. 1 J 


Your local reseller is: 


Nevirtronics 43 9600 • Coffs Harbour Coffs Harbour Electronics 52 5684 • D 





BUILDERS... 
SPARKS... 

3 Core Flat Light Cable 

Need an extra light In the 
bathroom, laundry, work space, 
etc? 3 core flat 1/113 light cable 
with insulated earth and rated at 
10 amps (1.13mm) at super low 
prices. Cat W-2060 

95 * per metre 

$70 <100m roll) 

3 Core Power Cable N 

Save even more! 3 core flat 
1/178 power cable with insulated , 
earth at this fantastic low price. 

Usually referred to as builder's 


$4 50 

I per metre 
$110 (100m roll) 


















Ybu won't beat 

■the price!! 


CHARGE! 


NiCads — Extra Value 
Packs 

Save with NiCad battery packs! Long 
life, high power batteries for all your 
portable power needs. 


Qty Type Cat No. Price 

4 x AA 500mAh S-3150 $18.95 

2xC 1.2Ah S-31S2 *15.95 

2 x D 1.2Ah S-3154 *16.50 

4 x AA SOOmAh S-3160 *19.95 

2 xC 2.0Ah S-3162 *24.95 

2 X D 4.0Ah S-3164 *27.95 


Gell Cells (12V) 

Non-spill lead-acid batteries. High ca| 
for backup (alarm, etc). Or for power I 
right. Can be used In any positlonl 


Cat No. Type Price 

S-3315 1.2Ah $29.95 

S-3316 1.9Ah $34.95 

S-3320 2.6Ah $35.00 

S-3322 6.5Ah $55.00 


Clamps! 

Heavy duty cable clamps In 
—-'" re. Keep things 


For use with most 
alarms! Senses 
vibration in windows, 


Time Saving Cable 
Checker 

Designed for audio use. 
Checks cables in seconds. 



The Button: Cheap 
Insurance! 

It simply plugs Into any power point — and protec 
everything on that circuit (le on other power points) from 
damage caused by power line spikes. Computers, — 
hi-fis. TVs Industrial and domestic mr t! — -" - 
protected by The Button, cm p-5310 ^ 

s 36 75 

• Protects all three lir 
neutral/earth). 

• Better than 10ns rw . 

• 150 Joule rating (consumes no power except wl 


DSjCress 


DICK SMITH ELECTRONICS EXPRESS ORDER SERVICE 

ORDER BY PHONE: 

TOLL FREE DSXpress ON 
(008)22 6610 
For 24 hour Despatch 
SYDNEY (02) AREA 888 2105 


DtCK@ SMITH 
ELECTRONICS 














Silicon Valley 
NEWSLETTER. 



National wins 
battle for Fairchild 

In a deal that ends the existence of 
the company that virtually founded the 
semiconductor industry in the late fif¬ 
ties, National Semiconductor announced 
it has agreed to acquire most of Fair- 
child Semiconductor for $122 million in 
cash and stock. 

“We believe this acquisition provides 
complimentary strengths — broadening 
our product offerings, customer base 
and technology — and further enhances 
our competitive position,” commented 
National president Charlie Sporck. 

In acquiring Fairchild, Sporck contin¬ 
ued, “National becomes America’s best 
technologically balanced semiconductor 
supplier with leading-edge capabilities in 
CMOS and bipolar products across a 
broad line of proprietary offerings.” 

Industry analysts praised the move by 
National. They said National is paying a 
bargain-basement price as it is acquiring 
an estimated $650 million worth of 
plants, equipment and other assets, in¬ 
cluding Fairchild’s state-of-the-art re¬ 
search facilities in Palo Alto and the 
gate-array custom chip operation in 
Santa Clara which even uses a Cray 
supercomputer for chip designs. 

After briefly giving up its position as 
Silicon Valley’s largest chip company to 
Intel, and even AMD following its ac¬ 
quisition of Monolithic Memories, Na¬ 
tional will once again be the area’s big¬ 
gest chip maker with some $US1.5 bil¬ 
lion in chip sales. National will also be 
the third largest chip maker in the US 
behind Texas Instruments and Motoro¬ 
la, and the sixth largest in the world. 

The Fairchild acquisition will help 
boost National’s position in several key 
segments of the semiconductor market, 
including logic chips, analog and digital 
devices, military semiconductors, and 
custom-made products. 

While it is acquiring most of Fair¬ 
child’s useable assets, National is not 
taking over any of Fairchild’s under¬ 
utilised plants in Germany and Japan. 
Also excluded is Fairchild’s former 
MOS facility in South San Jose where a 
huge chemical spill polluted the drink¬ 
ing water of a nearby neighbourhood. 


Fairchild recently settled a huge lawsuit 
by the residents of the neighbourhood 
who claimed the spill resulted in a large 
number of still-births, miscarriages and 
birth defects. 

The sale to National also ends an 
eight-year nightmare for Schlumberger, 
as the Fairchild subsidiary has cost the 
French oil-drilling equipment leasing 
firm as much as $2 billion in invest¬ 
ments and operational losses. 


The birthplace of 
Silicon Valley 



Since 1939, millions of people have 
driven by the house pictured on 367 
Addison Avenue in Palo Alto. Except 
for some employees of Hewlett-Packard 
who regard it as something of a shrine, 
few bypassers have ever taken much no¬ 
tice of the two-storey house and the 
modest 12xl8-foot garage at the end of 
the driveway. 

But the California Legislature has ap¬ 
proved a bill making the garage a per¬ 
manent historic landmark, as “The 
Birth place of Silicon Valley”. 

It was in this garage that two young 
Stanford engineering graduates, William 
Hewlett and David Packard, encour¬ 
aged by their professor Frederick Ter- 
man, started their electronics company. 
In the garage, Hewlett and Packard 
built their first product, an audio oscil¬ 
lator for Walt Disney which was used in 
the production of the classic “Fantasia” 
movie. 
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With the decision to make the garage 
an official historic landmark, a bronze 
and brass plaque will be placed at the 
garage which was built in 1905. 

WMe a number of different factors 
led to the explosive growth of the elec¬ 
tronics industry in Silicon Valley, most 
historians and Valley insiders agree that 
the formation of Hewlett-Packard pro¬ 
vided perhaps the biggest stimulus. This 
is because H-P became the first to build 
its facilities on the property which Stan¬ 
ford University again at the suggestion 
of Terman, had designated for industrial 
development. 

The close proximity between the uni¬ 
versity and industry provided a unique 
environment for new companies to 
start-up and flourish. Later, as the in¬ 
dustrial area around Stanford filled up 
and roads, housing, and other infra¬ 
structure improved elsewhere in Santa 
Clara County, companies moved south 
to Mountain View, Sunnyvale, Santa 
Clara, and San Jose. 

Atari buys 
retail chain 

Most major US consumer computer 
and electronics retail store chains have 
refused to carry Atari’s ST line of per¬ 
sonal computers. To catch up with 
Apple, IBM, Compaq and others in this 
vital distribution channel in the low-end 
of the personal computer market, Atari 
has taken matters into its own hands by 
buying one of the fastest growing of 
those chains. 

The Sunnyvale computer company 
has agreed to pay $US67 million for the 
Federated Group, a chain with some 66 
stores across the US. 

For employees of Federated, the 
move is undoubtedly a mixed blessing. 
On the one hand, the sale to Atari will 
ensure the survivability of their com¬ 
pany which has been losing millions of 
dollars in the past two years. On the 
other hand they will now be working for 
Atari chairman Jack Tramiel, who is ex¬ 
pected to apply some of his well known 
cost-cutting traits to the Federated or¬ 
ganisation in an effort to return it to 
profitability. 

The move, analysts agreed, will give 
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Atari a much-needed boost to the effectiveness of the firm’s 
US distribution channels. While Atari’s STs are selling well 
in Europe, its US sales account for only about one-third of 
the company’s revenues, due mostly to Atari’s inability to 
penetrate the domestic retail market. As a result, Atari’s 
share of the US personal computer market has remained 
around the 2% level. 

Fujitsu to build 
ASIC plant in US 

In a move that could further intensify competition in the 
ASIC marketplace, Fujitsu announced it will invest some 
$US70 million in a new 100,000 square-foot chip manufactur¬ 
ing facility to be built in Gresham in Oregon. 

Fujitsu said it hopes to begin manufacturing customer- 
tailored chips at the facility as early as next fall. 

The Gresham move is the latest effort by Fujitsu to in¬ 
crease its presence in the United States. Back in 1984, 
Fujitsu announced plans to build a chip facility in the United 
States and bought the Gresham property. But reconstruction 
plans were halted when the chip industry, suffering from the 
deadly combination of overcapacity and slow demand, fell 
into a severe two-year slump. 

Earlier this year, Fujitsu tried to buy its way into the US 
through the proposed acquisition of Fairchild, a move that 
was blocked by the Reagan Administration. That failure 
prompted Fujitsu management to take another look at build¬ 
ing the Gresham facility. 

Already, Fujitsu is the world’s largest manufacturer of 
ASIC chips with annual sales of close to $US400 million in 
1986. Apparently the firm wants to expand its custom chip 
expertise into the United States where the ASIC market has 
already been suffering from the presence of too many com¬ 
petitors, each offering slightly different approaches to the 
ASIC dilemma. 

How Sculley ousted 
Jobs from Apple 

It is late-May 1985: Apple co-founder Steve Jobs has been 
greatly upset for six weeks, ever since John Sculley, the 
president he headhunted from Pepsi-Cola, took the Macin¬ 
tosh division away from him. 

But Jobs is ready to strike back and return Sculley to 
sodaland. The following day, Jobs knows, Sculley will be off 
to China to meet with that country’s vice premier to talk 
about getting Apple II computers into PRC classrooms. 

Secretly, Jobs has been plotting with some of his loyal fol¬ 
lowing among Apple’s executive staff about firing Sculley 
while he’s away. 

Somehow, the word about the forthcoming revolt reaches 
Jean-Louis Gassee, a free-spirited Frenchman who was ap¬ 
pointed to replace Jobs as head of the Macintosh group. In 
his heavy, but pleasant French accent, Gassee tells Sculley: 
“Zhere are forces zrying to zhrow you out of zhe compa¬ 
ny ... ” Sculley takes immediate defensive action. He 
cancels the trip, and instead walks into the executive meeting 
at which Jobs was planning to pull off the mutiny. 

Sculley wastes no time and confronts Jobs, accusing him of 
plotting a coup. Jobs still thinks he has enough support to 
pull off his scheme. He attacks, charging that Sculley was 
hurting Apple by not understanding manufacturing and los¬ 
ing respect among middle managers. 


INTERFACE YOUR 
ENTIRE STAFF 

ACROSS A CITY, A COUNTRY, 
OR AN OCEAN 




Settle engineering, 
manutacturing. 
marketing, sales, and 
financial problems 
as they occur— 
instantly! Permits 
unlimited numbers of 
individuals or groups 
to conduct 
meaningful and 
productive dialogues 
at a moments notice, 
without the 
complicated logistics 
of assembling a 
group at some 
central point. 


Totally 

Portable 

Fits in sturdy, protective 
carrying case (optional) 
no larger than an 
attache! case. Sets up 
in seconds. 


Truly 

Intelligent 

Electronics 

Audio module with 
"smart" microphones 
and ingenious 
sophisticated micro¬ 
processor circuitry 
prevents audio chaos. 
No need for special 
acoustic room treat¬ 
ments. Interconnects 
through your 
telephone system— 
but far more 
intelligible, versatile, 
and simpler than 
traditional conference 
calls. Requires no 
complex training of 
personnel. 



TELECONFERENCING 


TOMORROW TODAY 


AUDIO ENGINEERS PTY. LTD. 

342 Kent St, Sydney, NSW. 2000 
Ph: (02) 29-6731 

MARKETEC PTY. LTD. 

51 Scarborough Beach Rd, 

North Perth, WA. 6000 
Ph: (09) 242-1119 

AUDIO ENGINEERS (VIC) AUDIO ENGINEERS (QLD) 

Ph: (03) 879-0320 Ph: (02) 29-6731 


AE15 


Continued on page 141 
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Circuit & Design Ideas 

Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible, the circuits have not 
been built and tested by us. As a consequence, we cannot accept responsibility, enter into correspondence or provide constructional details. 


Refrigerator auto-run unit 

This circuit was devised to allow the au¬ 
tomatic time-out of an electro-magnetic 
clutch after a period of 15, 30, 45 or 60 
minutes. The clutch drives a refrigera¬ 
tion compressor onboard a cruising 
yacht, and as the unit is driven from the 
main engine, the clutch was manually 
switched on and off. The problem was 
that if the compressor was left running, 
the beer became solid. 

The digital timer uses a RC oscillator 
formed from gates ICla and b, oscillat¬ 
ing at 4.55Hz, to clock counter IC3 via 
the enabling AND gate IC2a. The 
counter divides the fundamental to a 
signal with a period of 120 minutes at 


cleared. The output line is inverted to 
high, base current flows, transistor 
BC337 saturates and then energises the 
relay, and gate IC2a allows clock pulses 
through to the counter. When the se¬ 
lected line goes high, at the half period, 
the counter is disabled and the relay 
opens. The circuit remains in this state 
until reset. 

The 15 and 30 minute lines are 
ANDed to provide a 45-minute preset. 

The SPDT centre-off switch is used as 
shown, so that manual operation is 
unaffected, and when in the Auto-Run 
position the relay is energised for the 
preset time period. A 12V regulator 


provides a stable supply to the oscilla¬ 
tor, which is filtered with the lOOuF 
electrolytic capacitor. A green bezel 
lamp indicates whenever the fridge is 
running, whilst the red LED indicates 
that power is applied to the circuit. 
Calibration of the unit was carried out 
by initially setting VR1 at mid-range 
and timing the run time of the unit. If 
the period is greater than that set, VR1 
is reduced and vice-versa. 

The circuit could be useful for a vari¬ 
ety of situations where a device is to be 
turned on and then off some preset time 
later. 

Richard Grant, 

Mordialloc, Vic. JptU 



Low-cost deep-cycle NiCad charger 

This circuit is a simplification of the and go out one byone as the cells reach 


EA charger of March 1987. It is more 
flexible, but somewhat less convenient 
in use. 

NiCad batteries have rather delicate 
health, but a soft life is likely to lead to 
reduced capacity. Deep discharge is 
necessary to avoid gross overcharge of 
the stronger cells in a battery, as their 
reduced capacity brethren are given a 
full charge. A voltage of 1.1 volts per 
cell is conventionally taken as the end 
point because very little capacity re¬ 
mains and there is otherwise the risk of 
polarity reversal as the strong cells re¬ 
verse charge the weaker ones. 

Discharging the cells individually is 
evidently desirable. An extra transistor 
has been added to the output of each 
comparator to drive the discharge tran¬ 
sistors and light the LEDs. In use, the 
LEDs glow as the cells are discharged 


the end point. The cells may be re¬ 
moved for storage or recharge when the 
last light has gone out. If not, the LEDs 
will continue to flash sporadically as the 
unloaded cells recover. 

A number of other changes should be 
made to the discharge circuitry of the 
EA design. These are: 

1. The trickle charge resistors (RT) 
should be omitted, or the LEDs will 
never go out and the cells never‘prop¬ 
erly discharge. 


2. A 1M pullup resistor on the invert¬ 
ing input of the negative comparators is 
necessary to prevent the inputs floating 
and keep the LEDs off when no cell is 
present. 

3. The reference voltage divider has' 
been beefed-up to prevent loading by 
the 2.2M feedback resistors, which 
otherwise leads to excessive hysteresis. 

On the charging side, there is nothing 
wrong with charging cells in series. It 
has the great advantage that only one 
constant current source is required and 


jt 
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I/O expansion for Apple 11+ 


This board allows 8 channels, both of 
input and output, for the Apple. Each 
input channel and each output channel 
is monitored by a LED, so the user al¬ 
ways knows what is going on. Input is 
fed in through a 16-pin DIL socket. An¬ 
other socket could be used if desired, 
but this system facilitates easy connec¬ 
tion of other specialised boards, either 
for input or output or both, to the main 
board. The input socket can also hold 
an 8-way DIL switch, for testing or 
hardware switching purposes. 



Output is fed through a 14-pin similar 
socket, which also has pins for the four 
power rails of the computer, the ground 
and one pin used to tie the input chan¬ 
nels to ground if needed. 

A 74LS244 octal tri-state buffer is 
used to take input, as little current driv¬ 
ing capacity is necessary to drive the 
Apple bus. Eight lk resistors tie the in¬ 
puts to ground through a wire link in¬ 
serted in the output socket if this func¬ 
tion is desired, for example if pushbut¬ 
tons or DIL switches are used. Using 


the current demand is halved. A suitable 
current source using the LM317 is illus¬ 
trated. 

The value of the series resistor Rs for 
a charge current Ic is found from the 
equation Rs = 1.23/Ic. For a charge 
rate of 50mA, 24 ohms (0.25W) is re¬ 
quired. 

Alternatively, a 7805 could be used 
(50mA requires 100 ohms at 0.5W), but 
at the cost of less voltage headroom and 
a higher control resistor rating for C 
and D size cells. 

The charge circuit should be run from 
the main filter capacitors using a com¬ 
mercial electronic timer for the timing 
function. A period of trickle charge 
after the main charge is beneficial as it 
facilitates oxygen recombination within 
the cell. Using the LM 317, up to eight 
cells may be charged in series at once. 

J. Crichton, 

Winmalee, NSW 


logic (from the 7402 quad NOR gate), 
the 74LS244 is enabled only when the 
R/W-bar is high (i.e., the computer is 
reading and the bus is free) and the 
DEVICE SELECT-bar is low (the com¬ 
puter is in fact reading from the appro¬ 
priate I/O slot, and not a location in 
RAM or ROM). 

Two TTL 7475 quad latches are used 
for output, because of their TTL cur¬ 
rent driving capacity. The remaining 
7402 gate is used to ensure that these 
are only accessed when DEVICE 
SELECT-bar is low and R/W-bar is 
low. Access at any other time could de¬ 
stroy the data in the latches. 

It is suggested that the board be 
mounted outside the computer as the 
LEDs should be visible and space must 
be available for other boards to plug 
into it. A cable thus runs into the com¬ 
puter, leading to a small board used as 
a plug for the Apple’s slots. 

The location of the card in memory 
can be calculated by multiplying the slot 
number used by $10, and adding it to 
$C080. The card may be used in any 
slot (0-7). To output data, load from it 
in the same way. 

The board has many uses. It can con¬ 
trol a complete high-tech alarm system 
with up to eight sectors, and, if one has 
a modem, report a break-in as soon as 
it occurs. It can also be used to output 
data to a D-to-A converter to generate 
music, control instruments, or accept 
data via an A-to-D converter from a mi¬ 
crophone, machinery or other equip- 
ment. R oss Donelly, 

Lindfield, NSW. $20 
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Stylish metronome 
with accented beat 

by HENK MULDER 

It goes on forever, or so it seems: 
“ . . . and three, and four, and one, 
and two, and three, and four, 
and ...” Most students who are learn¬ 
ing to play an instrument dread the 
counting; it is rather exhausting. But tir¬ 
ing as it may be, the counting is an old 
and solid way to develop a steady beat, 
which is required when playing music. 

Also, when reading music, the rhyth¬ 
mic patterns can be very complicated. 
The only way to get them right is to 
count while reading the music and to hit 
the right key or press the required valve 
at a certain count. 

Once the student has got the rhythm 
in his mind, the counting can be left 
out. 

Music schools often have metro¬ 
nomes; little boxes which produce a 
sound similar to that of a ticking clock. 
The beat of the metronome is variable 
between, say, 42 and 208 beats per 
minute. 

In certain cases, the metronome takes 
over the counting for the student; the 
steady beat provides enough reference 
to stick to the rhythm. 

When a band without a rhythm sec¬ 
tion rehearses, the metronome can be 
indispensable to keep all the band mem¬ 
bers in step at the same pace. 

With today’s technology, metronomes 
are fairly simple to build. Using elec¬ 
tronics, the metronome has come within 
the reach of the home constructors. 

For this reason several designs of 
metronomes have been published over 
the years. But regretfully, most of these 
projects had one thing in common: they 
were built in project cases lacking style. 
Even though they may have been very 
useful, a lot of people wouldn’t like to 
see a piece of laboratory equipment on 
top of their stylish piano. As a result, 
these people might decide to go for the 
more expensive but classy commercial 
metronomes. 

For these people we have gone back 
to the drawing board and taken up the 
soldering iron again. The result is a new 
low cost metronome, which we think 
will change your mind. 

The sound of this metronome is really 



Getting exhausted from counting when 
playing your instrument? Are you losing the 
pace? Build this classy metronome, which 
provides a steady accented background 
beat. 
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good but not very special; it just sounds 
like somebody tapping on a box. 

Of course it features an accented 
beat, as every self respecting metro¬ 
nome nowadays does. Every second, 
third or fourth beat is accented. Or all 
of them, if you like. 

When you look at the older metro¬ 
nome designs which featured an ac¬ 
cented beat, you will notice that quite a 
few of them did not provide a beat rate 
scale. The reason for not providing a 
scale was in most cases technical: each 
accented beat setting required a differ¬ 
ent beat scale. 

A beat rate scale however is most 
useful. Most music pieces specify the 
speed at which it has to be played. 
Often this speed is specified as the num¬ 
ber of beats per minute. 

We have designed this new classy 
metronome to have one single scale for 
all the different beat settings. And the 
scale provided is in beats per minute, as 
required. 

To avoid confusion, when talking 
about beats per minute we mean ac¬ 
cented beats per minute. The back¬ 
ground beat is a counting aid and can 
be ignored when determining the beat 
rate. 

Construction of this project involves 
two phases. The first is constructing the 
electronic “insides” of the metronome; 
the second is building a classy box. 

If you take your time with it then you 
will end up with a beautiful metronome, 
which has only one disadvantage. When 
you are showing off your musical abil¬ 
ities to friends with the metronome in 
the vicinity, then there is a slight risk 
that the applause may be for the metro¬ 
nome, and not your performance! 

The circuit 

The circuit isn’t very complicated at 
all, even though it might not be too ob¬ 
vious at first sight. Leaving out the 
tricky details, there is an adjustable os¬ 
cillator (1C1) whose output signal is 
divided by 2 (IC2) and by either 2,4,6 
or 8 (IC3). The output of IC2 is the 
source for the background beat, and the 
output of IC3 provides the accented 
beat. The rest of the circuitry converts 
the stiff square wave signals of the 
counters into a pleasant beat signal. 

Let’s get down to the details. IC1, the 
ubiquitous 555 timer, is wired as an ast- 
able multivibrator. When Sib is in posi¬ 
tion 1, then the total capacitance as 
seen by IC1 is 40uF. With pot RV1, the 
frequency can then be varied between 1 
and 8.3Hz. 

The output beat (SI still in position 
1) will be half the oscillator frequency. 


The circuit diagram of the metronome. As you can see, it’s quite elegant. 
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The assembled metronome before it disappears in the box. 


thus between 0.5 and 4.2Hz. Counted 
per minute this is between 30 and 250 
beats per minute. 

One of our design specifications was 
that the accented beat rate should not 
change when the beat (not the rate) is 
changed. The background beat fills up 
the space between the accented beat 
with either nothing, one, two or three 
beats. 

Thinking about this for a sec, you will 
realise that this means that the output 
frequency of IC1 has to be multiplied 
by either one, two, three or four as 
more background beats are added. 

This beat signal is divided by 2 by 
IC2. This is a JK-flipflop which is wired 
as a simple divider. 

IC3, a 4018, is a programmable divide 
by N counter. The division factor is pro¬ 
grammed by feeding back any of the 
outputs to the data input. It is a very 
useful IC, as it can be programmed with 
division factors ranging from 1 to 10. In 
the given configuration its division fac¬ 
tors are 2,4,6 and 8. These are selected 
by the four position switch Sla. 

This IC has one peculiarity. When the 
division factor is changed during opera¬ 
tion, then occasionally the counter 
misses one triggering and starts running 
out of pace in comparison to the output 
of the JK-flipflop. 

In our metronome design we cannot 
allow this, as the background beat and 
the accented beat have to be synchro¬ 
nised. The cure is simple; the output 
signal of the programmable counter 
resets the JK-flipflop via C7.R3 and Dl, 
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so that both dividers start their cycle at 
the same moment. 

The square output signals of the 
counters are differentiated by the 
capacitor/resistor combinations C8/R4 
and C9/R5. What’s left after this stage 
are positive and negative spikes, derived 
from the positive and negative edges of 
the square wave signals. 

The amplitude of the spikes depends 
on the values of these capacitor/resistor 
“differentiating” networks. With the 
given values, the accented beat spikes 
are higher than the background beat 
spikes. 

The spike signals of the beat genera¬ 
tors are rectified and mixed together by 
D2 and D3. 

The resulting voltage spikes are am¬ 
plified by the two transistors. The out¬ 
put signal can be attenuated by pot 
RV2. 

Capacitor CIO buffers the battery as 
the very short output current pulses in 
transistors Q1 and Q2 are in amplitude 
quite high. This current would upset the 
logic without such a buffer capacitor. 

Construction 

The construction of the metronome 
involves both crafting the box and the 
assembly of the PCB, as mentioned ear¬ 
lier. We'll start with the electronics. 

The heart of this metronome consists 
of a printed circuit board (PCB) coded 
87msll. It measures 78 x 47mm. 

The construction of the electronics is 
not very complicated. First mount the 
two wire links, then the resistors, 
diodes, the ICs, transistors, the capaci¬ 
tors and finally the trimpot. 

The assembly does not involve any 
tricky soldering. Just take care with the 
orientation of the ICs, transistors, 
diodes and the electrolytic capacitors. 

Before you connect the potentiome¬ 
ter, battery clip etc., you should work 
out how you are going to mount the 
metronome in the box. 

Once you've worked out the mechani¬ 
cal details, you’ll be able to determine 
the length of the wires going to the 
switch etc. 

Connect the beat rate potentiometer, 

I the battery clip, the On/Off switch and 
the accented beat switch. Take care 
I when wiring up the latter, not to mix 
the wires up. The wiring diagram should 
provide all the information you need. 

Testing your ticker 

Before you stamp “Tested and Ap¬ 
proved" on the first part of this project 
you should try out the metronome. 

Before you connect the battery, turn 
the trimpot (volume) and the beat rate 
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Bottoms up! Here’s how the brackets are 
mounted. 


potentiometer fully clockwise. Connect 
the battery and switch the metronome 
on. The metronome should start ticking 
at a high rate immediately. If not, then 
turn it off and look for the cause. 

Switch the accented beat to the first 
position, where every beat is accented. 
Check the range of the beat rate control 
by simply counting the beats per 
minute. The maximum rate should be 
about 250 beats per minute and the 
minimum rate is around 30. 

When switching to different accented 
beats, the main beat (the loudest) 
should maintain the same rate. 

The volume of the metronome can be 
set with the trimpot. If you prefer an 
external volume control, then you 
should replace the trimpot by a 5k lin¬ 
ear potentiometer. 

You might want to increase the vol¬ 
ume of the background beat. In that 
case you should increase C8 to 22 or 
27nF. 


r~\ 


This panel 
artwork is 
reproduced a 
little oversize to 
suit different 
requirements. 
Trim it to suit 
yours. 


J 






Making the box 

Phase 2 of this project is quite impor¬ 
tant; building the box. You won’t find it 
too difficult to construct this. Take your 
time though — glue or varnish doesn’t 
harden as quickly as solder! 

The box consists of five panels glued 
together; four sides and one on top. In¬ 
side, the corners are reinforced by four 
uprights which at the same time act as 
legs. Outside the corners are covered by 
headings made of thin wood strips. 

Begin the construction by sawing out 
the side panels with a jigsaw. It is im¬ 
portant that all the panels have exactly 
the same size, otherwise you will have 
problems in assembling the box. You 
can adjust the panels by sanding the 
sides with a sanding block (a block of 
cork with sandpaper around it). 

Drill the holes for the potentiometer. 



the rotary switch and the on/off switch. 
We mounted the on/off switch on the 
back, out of sight. Both the potentiome¬ 
ter and the rotary switch have blocking 
projections. You should align the rotary 
switch and the potentiometer with the 
scales on the panel artwork. 

Next saw the legs. It is wise to saw 
them off initially too large, so they can 
be adjusted at a later stage. 



Have a good look at the mechanical 
drawing before you assemble the box. 
In particularly look at section I. You’ll 
see that the front and the back of the 
final box are larger than the sides. 

The assembly of the bare box is done 
in two stages. Firstly glue the uprights 
to the front and the back panel. That 
makes two each. After the glue has 
dried, you can glue the side panels to 
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Parts list 

5 IOuF, 16VW PC electrolytic 

1 3.3uF, 16VW PC electrolytic 

1 PCB coded 87ms11, 78 x 

1 220uF, 16VW axial electrolytic 

47mm 

1 small loudspeaker 

Resistors (0.25W, 5%) 

1 6 position 2 pole rotary switch 

1 x 150, 1 x Ik, 1 x 1.8k, 1 x 

10k, 3 x 100k 

1 9V battery clip 

25k linear potentiometer 

1 9V battery 216 or similar 

5k trimpot 

2 knobs 

Box 

Semiconductors 

900 x 100 x 5mm plywood 

1000 x 12 x 12mm balsawood 

1 4018 programmable divide by 

2.5 meter woodstrip 8 x 1,5mm 

N counter 

Glue, as used for wooden model 

1 4027 dual JK master-slave 

aircrafts 

flipflop 

Woodstain 

1 555 timer 

Varnish 

2 BC547 NPN transistors 

0.5mm sheet aluminium 

3 1N4148, 1N914 diodes 

All the parts for the box should 

Capacitors 

be available in hobby shops 

1 8.2nF metallised polyester 

specialising in model aircraft. 

1 18nF metallised polyester 

Miscellaneous 

1 68nF metallised polyester 

Solder, wire, screws etc. 


the front and back panels. This is prob¬ 
ably the most tricky part of the whole 
operation. You might have to hold the 
lot until the glue has dried, or perhaps 
use some wood clamps if you have some 
laying around. Even stout rubber bands 
can be used. 

When the glue has fully hardened you 


can proceed by sanding down the top of 
the metronome until it’s nice and flat. 
The top panel can now be glued to the 
box. The size of the top panel as given 
in the drawing is merely theoretical; 
check the actual requirements before 
sawing it out. 

You can now adjust the length of the 


legs by sanding them down (up?), so 
that the whole thing stands upright. By 
now a naked metronome should be 
standing on your bench. 

As we wanted the panels to have a 
different colour from the headings, we 
used two coats of woodstain to colour 
the metronome before mounting the 
headings. 

The wood strip used for the headings 
should be cut with a sharp hobby knife. 
The strips are glued to the metronome. 

Finally the metronome box should be 
finished with varnish. Perhaps you 
should try out the varnish on a bit of 
scrap wood; this to work out which 
treatment gives the best result. 

The metronome box should now be 
ready and you can start building all the 
electronic bits and pieces into it. 

For the battery we made a bracket. It 
is made out of 0.5mm aluminium, cut 
and bent into shape. In the same way 
we made a bracket for the loudspeaker. 
The sound output of the loudspeaker is 
directed into the box. The shape of the 
box improves the sound of the metro¬ 
nome. Both brackets are screwed to the 
balsa uprights. 

Mount all the electronic bits in the 
box and there you are, the metronome 
is ready! © 



Altera opens all 
gates for engineers 


Now, engineers can do more 
with logic design than they 
ever dreamed possible with 
the world’s first family of 
erasable programmable logic 
devices (EPLDs). 


Not only does the Altera 
family of EPLDs dispense 
with time consuming gate 
arrays or fuse programmable 
logic, but they are completely 
flexible. 


Available in a range from 
300 to 1800 gates, the Altera 
family from NSD provides 
EPROM flexibility, bipolar 
speed, the low power of 
CMOS, and a unique 
erasability feature which 
allows you to design a logic 
circuit from your IBM PC 
(or compatible), evaluate it, 
or even change it on the spot. 

It is just one of many reasons 
why Altera’s new technology 
is the best friend an engineer 
ever had. 

Call us today and find out for 
yourself. 

HH K J V Technologies 

VIC 205 MkkUeborough Road. Box Hill.3128. Phone: (03) 8900970 
Fax: (03)8990819 

NSW Unit 3.12 Victoria St. Udcombe. 2141 Phone (0216465255 
Fax: (02)646 5728 

QLD 62 Doggett Street. Fortitude Valley. 4006. Phone: (07) 854 1911 
SA 108 Gilbert Street. Adelaide. 5000. Phone (08) 211 8499 
Fax: (08)2117292 
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/CAR 

/CAR 

|ar transistor 

ASSISTED 

|ar ignition 

/CAR Ref: EA January 1983 
Jcar Cat. KA-1506 

1 $ 42.50 

/CAR 

/CAR - 

/CAR \ 


LIGHT 

CONTROLLER 
RAIL MASTER 

Ref: EA February 1987 
Cat. KA 1563 

$ 21.95 


T.A.I. 

BREAKERLESS 

VERSION 

Ref: EA December 1983 
Cat. KA 1505 

$ 44.95 


12-230 VOLT 
INVERTERS 

40 WATT 
Ref: EA Aug 1985 
Cat. KA-1598 

$99.95 

300 WATT 
Ref: EA Sept 1985 
Cat. KA-1610 


RING TONE 
CUSTOMISER 

Ref: ETI June 1987 
Cat. KE-4728 

$ 39.95 


RS232 TO 
CENTRONICS 

ETI 675 
Cat. KE 4666 

$ 32.50 


MICROWAVE 
OVEN LEAK 
DETECTOR 

Ref: ETI July 1979 
Cat. KE-4013 

$ 17.95 


AUDIO 

CLIPPING 

INDICATOR 

AEM 6508 
Cat. KM 3054 

$ 19.95 


SPEECH 

SYNTHESISER 

Ref: AEM February 
1986 

Cat. KM-3042 

$ 43.50 


RAILMASTER 

TRAIN 

CONTROLLER 

Ref: EA September 1984 
Cat. KA 1560 

$ 109.95 


Nol 

FOR 

KITS 

' Kef: EA December 198/ 
Cat. KA 1562 

$ 22.50 

SOLDERING 

IRON 

TEMPERATURE 

CONTROL 

Kef: ETI Oetober 1986 
Cat. KE 4725 

$ 35.00 

PARAMETRIC 

EQUALISER 

Ref: ETI July 1986 
Cat KE-4724 

$ 23.50 

TEMPERA¬ 
TURE PROBE 
FOR DVM 

Ref: ETI July 1983 

Cat. KE-4033 

$ 27.95 

4 SECTOR 
HOME 
ALARM 

(Short Form) 

Ref: ETI May 1985 
Cat. KE 4698 

$ 29.95 

SIGNAL 

SPEAKER 

PROTECTOR 

Kef: ETI Oetober 1980 
Cat. KE 4023 

$ 22.50 

CDIKIT 

Ref: ETI Feb/March 
1985 

Cat. KE-4690 

$ 79.50 

DUAL SPEED 
MODEM 

Ref: AEM December 
1985 

Cat. KM-3040 

$ 169.00 

NiCad 

CHARGER 

Kef: ETI March 1983 
Cat. KE 4029 

$ 16.95 

LISTENING 

POST 

Kef: AEM July 1985 
Cat. KM 3015 

$ 39.95 

ELECTRONIC 

STROBO¬ 

SCOPE 

Ref: EA August 1987 
Cat. KA-1688 

$ 13.95 


DIESEL 

SOUND 

RAILMASTER 

Ref: EA Nov 1984 
Cat. KA-1561 

$ 22.50 


DIGITAL 

SAMPLER 

REF: ETI JUNE 1986 
CAT. KE-4720 

$ 119.00 


FM MINI 
TRANSMITTER 

Ref: E I'I December 1985 
: Cat. KE 4711 

$ 9.95 


150 WATT 
MOSFET 
MODULE 

Ref: ETI March 1982 
Cat. KE-4220 

$ 109.50 


ETI 5000 
AMP 

UPGRADE 


$ 79.50 


WALK 

AROUND 

CONTROLLER 

RAILMASTER 

Cat. KA-1559 

$ 13.95 


AMP MODULES 

ETI480 50 WA IT 
Cat. KE 4050 

$ 26.50 

ETI480 100 WAIT 
Cat. KE 4052 

$ 31.50 


RS232 TO 
COMMODORE 
ETI 1601 

Cat. KE 4722 

$ 16.95 


HIGH POWER 
MOSFET AMP 

225W 4 
Cat KE-1622 

$ 99.50 


60W MOSFET 
AMP 

Ref: AEM July 1985 
Cat. KM 3010 

$ 59.50 


120W MOSFET 
AMP 

Ref: AEM July 1985 
Cat. KM-3012 

$ 79.50 


WORKHORSE 
POWER AMP 

50 watt rms/8 ohm 
Cat. KM 3050 

$ 35.00 


6000 AMP 
MOSFET 
MODULE 

Ref: AEM July 1986 
_ Cat. KM-3044 

$ 119.00 
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- 1 

MUSICOLOR 

IV 

Ref: EA August 1981 
Cat. KA 1010 

$ 119.95 

TRANSISTOR 

TESTER 

Ref: EA August 1983 
Cat. KA-1119 

$ 21.50 

MOTORCYCLE 

INTERCOM 

Ref: EA February 1984 
Cat. KA-1533 

$ 43.50 

50 MHz 
FREQUENCY 
COUNTER 

Ref: EA December 1981 
Cat. KA-1390 

$ 169.50 

PRESCALER Cat. KA-1392 
$46.50 

VOCAL 

CANCELLER 

Ref: EA April 1982 

Cat. KA 1430 

$ 24.95 

50 WATT RMS/ 
CHANNEL CAR 
STEREO AMP 

Ref: EA August 1985 
Cat. KA-1600 

$ 189.50 

IGNITION 

KILLER 

Ref: EA February 1984 
Cat. KA-1535 

$ 23.50 

GUITAR 

EFFECTS 

Bucket Brigade Delay 
Ref: EA June 1983 

Cat. KA-1522 

$ 115.00 

TOUCH LAMP 
DIMMER 

Ref: EA April 1983 

Cat. KA-1508 

$ 29.95 

DELUXE CAR 
ALARM 

Ref: EA May 1984 

Cat. KA-1550 

$ 89.50 

DIGITAL 

CAPACITANCE 

METER 

Ref: EA August 1985 
Cat. KA-1595 

$ 85.00 

HOUSE 

ALARM 

Ref: EA January 1985 
Cat. KA-1582 

$ 169.00 

ELECTRIC 

FENCE 

Ref: EA September 
1982 

Cat. KA-1109 

$ 23.50 

ELECTRIC 

FENCE 

CONTROLLER 

Ref: EA December 1985 
Cat. KA-1660 

$ 59.50 

HIGH POWER 
ELECTRIC 
FENCE 

Ref: EA October 1986 
Cat. KA-1678 

$ 229.00 

TURBO TIMER 

Ref: EA September 
1986 

Cat. KA-1679 

$ 29.95 

VIDEO 

FADER 

Ref: EA January 1986 
Cat. KA-1626 

$ 24.95 

PEST OFF 
REPELLER 

Ref: EA November 
1985 

Cat. KA-1620 

$ 48.50 

SPEAKER 

PROTECTOR 

Ref: EA July 1980 

Cat. KA-1117 

$ 23.50 

300 WATT 
AMPLIFIER 
MODULE 

Ref: EA June 1980 
Cat. KA-1115 

$ 119.95 

POWER SUPPLY & TRANS¬ 
FORMER Ref: EA July 1980 
Cat KA-1116 $99.50 

12 VOLT LAMP 
FLASHER 

Ref: EA February 1986 
Cat. KA-1630 

$ 12.95 

CAR ALARM 
SCREAMER 

Ref: EA August 1986 
Cat. KA-1675 

$ 34.95 

3 BAND 
SHORT WAVE 
RADIO 

Ref: EA January 1987 
Cat. KA-1681 

$ 79.50 

DUAL 
TRACKING 
POWER SUPPLY 

Ref: EA February 1987 
Cat. KA-1682 

$ 129.95 

I2V LAMP 
FLASHER WITH 
SWITCH/LIGHT 

Cat. KJ-7000 

$ 28.50 

ELECTRONIC 
RAIN GAUGE 

Ref: EA March 1987 
Cat. KA-1687 

$ 49.95 

DIGITAL 

PHOTO 

TIMER 

Ref: EA August 1986 
Cal. KA-1674 

$ 89.95 

CAR 

BATTERY 

MONITOR 

Ref: EA May 1987 

Cat. KA-1683 

$ 14.95 

LAMP 

SAVER 

Ref: EA June 1986 
Cat. KA-1670 

$ I5.99 

CD 

ADAPTOR 

Ref: EA April 1986 
Cat. KA-1645 

$ 32.00 

RTTY 
ENCODER 
AEM 3510 

Cat. KM-3016 

$ 29.95 

64K PACKET 
RADIO 

Cat. KM-3058 

$ 59.95 

MIXER 

PREAMP 

Ref: ETI July 1980 
Cat. KE-4014 

$ 39.50 

DI BOX 

Ref: ETI September 
1985 

Cat. KE-4708 

$ 42.50 

CAR ALARM 

Ref: ETI April 1984 
Cat. KE-4678 

$ 79.50 
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50 & 100W MOSFET 
AMPLIFIER BRICK’ 


NOT A KIT - INSTANT POWER! 

At last, a good value AUSTRALIAN MADE amplifier module that la rugged, haa the 
heatsink built In and la cheap! 

™" re called are baalcally rugged Mosfet power amplifiers 

indarda on fibreglass board with a special DIECAST 
onenta are enclosed in a special conformed coating that 
1 operate m extreme environmental conditions. If In the 
unlikely event of a repair being necessary the coating can be picked away and the 
offending component replaced. The Jaybrlk will drive either 4. 8 ohms or 100V line 
step-up transformers and has unconditional stability. They are virtually bullet proof. 
They are Ideal for professionals who need slave PA. In a hurry or any Hi FI or sound 
reinforcement application. You simply connect filtered DC and a signal to ' 
they are guaranteed to 


ECONOMY POCKET 


• 2000Q/volt 

• size 90 x 50 x 
Cat. QM-1001 

$ 17.50 


LOW COST 


I Cat. 0M-1O15 

s 23.50 


SAVE $6 


• WITH 
CONTINUITY 
BUZZER 

• 20,000n/volt 


JAYBRIK 


Cat. QM* 1022 

$ 39.95 

• ELECTRONIC 
FET VOM 


$ 79.95 


J-50 SOW RMS min Into 80. wldi 25-0-25 2A transformer. 1 x 4700ilF/S0V filter cap 
each side and 3A bridge rect. 

All other specs the same or better than above. 

(Filter capacitor values must be doubled for use on 40 loads) $QQ 
C.LAA-0380 No time for Pic. See next month, ad, 


• 10 AMP 
DIGITAL 


240V 3 PIN PLUG/ENCLOSURE 

This enclosure which measures 78|L) x 50(W) x 40(usable depth)i 
has a moulded 240V 3 pin plug Insert which can be rotated thru 
to allow the adaptor to mount m any of 3 positions (see fig *1). 
There Is a generous space Inside the box to fit relays, electronics. 

We expect that many mains powered magazine projects will requl 


$ 89.95 


• 10 AMP 
CAPACITANCE 
METER 


$ 14.95 


WCAR | Cat. QM-1540 

$ 129.00 

S S • 4l/ 2 digit 

wcar ■ 10 AMP 


$ 179.00 

• DIGITAL WITH 
FREQUENCY 
COUNTER 

• Capacitance tester 


SAVE ON POLYPROPYLENE WOOFERS 


$29.95 


$ 159.00 


8 WoofercaL 

AAQ Q5 


‘SPY IN THE SKY” SENSOR 


SAVE $10 


$64.50 




ONLY $ 19.95 
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GREY JIFFY BOXES 

If you want some colour In your projects, try a grey 
Jiffy box. 

Available In 3 sizes, all with ABS plastic lids. 

Cat HB-6021 UBI (150x90x50) $4.25 $4.00 

Cat HB-6023 UB3 (130x68x41) $3.25 $3.00 

Cat HB-6025 UB5 (83x54x28) $2.45 $2.25 
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ROVER NEGATIVE ION GENERATOR 

Yes, we've made another scoop purchase. 

240 volt operated, draw 


MASSIVE SCOOP PURCHASE 


id cover about 25 square metres. It’s even 
ipplled with a Tester PC board and spare 
:edles. If you've ever wondered about negative 
Ion generators, this MUST be the time to buy 
These were selling for about $80. Jaycar 
a limited quantify available for 

cslyx 29 os $ 29.95 SAVE $ 50 


SQUEAKY CLEAN MAINS FILTERS 

TWO BRAND NEW MODELS, BOTH FULLY APPROVED BY 
THE ELECTRICITY AUTHORITY 

4 OUTLET 

The MS-4020 wlU supply up to 4 appliances. Each 240V socket la Independently 
Altered from the other, Le. Interference from disk drives la de coupled from the CPI 
supply, etc. The Alter will suppress Interference from RF sources, spikes, 
- j *■-.-- supply up to 4 outlets with a total load of 10 amps. 


Cat. MS-4020 

$ 269.00 


PORTABLE GAS SOLDERING IRON ] 

$ 39.95 


WAS SELLING FOR $59.95 

Jaycar Introduces the product at a very realistic $39.95 


TV ANTENNA BARGAIN NORMALLY $57.50]\ 

We have just purchased a quantity ofVHFTV CAW <117 

antennas from a wholesaler who la no longer In the OAV Ur V-l /.OO 
TV antenna business. The antennas are a 7 element 
type suitable for metropolitan areas. They have 
excellent gain and directivity for areas with 
moderate signal strength! For coax use use outdoor 
balun Cat LT-3026 $3.75. Austr 
wlll never be this cheap again. 

Cat LT-3166 


'otttX$39' 95 


WORLD CLASS ADCOLA SOLDERING/ 
DESOLDERING SYSTEM BARGAIN 


$ 169 


Current price (before price Increase) $192 

DEAL 2. 

You get • Base station Cat TS-1470 


$224 

Current price (before price Increase) $261.95 


SAVE $10 

Cat TS-1476 


WIRE WRAP MACHINED IC SOCKETS 

We have found It Impossible to purchase wire wrap IC sockets lately, 
this we have Introduced machined • 


$ 59.95 




NEW BOOK SHIPMENT JUST ARRIVED 

(See our catalogue for Adi details) 

BS-0402 Video cameras, theoiy and servicing 

BS-0404 introduction to i. 

BS-0406 Soul of CP/M 
BS-0408 Interfacing the II 
BS-0412 Printer connections blble 
BS-0416 Macintosh programming technlq 
BS-0422 Computer connections solved 
BS-0455 Understanding data communlca 
BS-0456 Understanding microprocessors 
BS-0458 Understanding digital electronics 
BS-0518 CMOS cookbook 
BS-0522 555 Timer sourcebook 
BS-0534 Design of PLL's 

BS-0550 Handbook of electronic tables & formulas 
BS-0580 Programming and Interfacing the 6502 with 
BS-0582 How to program and Interface the 6800 
BS-0594 Z80 microprocessor handbook 
BS-0596 Z80 microprocessor design projects 
BS-0614 Electronic telephone projects 
BS-0729 How to build speaker enclosures 
BS-0733 Data communications, network and systems 
BS-0736 MS-DOS blble 
BS-0739 Best book of Lotus 1-2-3 (2nd ed) 

TAKE 20% OFF THE FOLLOWING BOOKS 

Was 

BS-0420 C programming techniques for Macintosh 37.95 $30.36 

BS-0703 Howard Sams crash course digital technology $34.95 $27.96 
“— opUcs experiments & projects $26.95 $21.56 
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TELEPHONE CALL 
DIVERTER 


This unit enables you to divert an Incoming phone 
call to another location. The diverter will divert eithei 
line (2 lines required) or will divert only one Incoming 
line. There are many other features which you w" 
find In the 1987 Jaycar catalogue. 

Cat YT-6510 


ROBOTS 

ECONOMY “FRIENDLY 


[STOP WATCH 


ONLY $ 199 


NOW 

AVAILABLE 


LITTLE ROBOT 


I generous length of knitted lanyard. 



3 key keypad 

on its "cheat". Actions Include 
music sound, flash eye' (light 
on head) turn In both direction, 
circle, etc. Will accept up to 18 
consecutive entries. 


■tz controlled for greate 
I Cat XW-0380 


l $ 16.95 



switch and moveable arm! 
which can grip small objects. Measures 150mm 
diameter and 210 high. 

” “ '-$4.75 - 4 x AA «t 1 x 9V. 

$ 49.95 


QUARTZ CLOCK/ ONLY 


COMPASS 




CORDLESS PHONE 


COMPUROBOT 

Very sophisticated, microprocessor controlled via : 
key keypad on robots "head*. Up to 48 separate 
routines can be entered. Multi speed gearbox, tra\ 
In 4 separate directions, as well as angles and 
It has lights and can make sounds. Hundreds > 
ny schools. 


GVFJWXMOS ‘PRZSEXfTfO'K.'DWD 

This great small product has many applications. 
It’s a quartz digital clock and a compass tel one 
small, handy st 


The fabulous Portable Telephone that you i 
anywhere around the house, garden < 
pool. Microprocessor controlled with 
to 250 metres and absolute clarity. 


• Simple to use and easy to Install - Just plug In 

• Operating range up to 250 metres (800 ft) 

• Security code system with 16,348 combinations 

• Call function at base unit to alert handset 

• Pulse dialling with audible tone feedback at the 
touch of a key 




COMPUROBOT 2 


This highly sophisticated robot has It all. Program¬ 
mable via a wireless Infra red hand held controller with 
a 25 key keypad. 30 page Instruction manual provided. 
Up to 64 program steps can be entered Into Its 
memory. Will go In any direction, as well as make 
different noises and flash lights. It has two motorised 
mechanical arms to cany a payload. The robot will 
draw with a crayon. It will carry the IR controller when 
not in use. Auto tum-oIT to save batteries. Size 230(11) 
x 2I0(W) x 175(D)mm. Rugged case. Japanese motors. 
Batteries extra $6 33 - 4 x AA & 4 x C 
CatXR-I ‘ 


AT LAST!! 

4 PIN DISK DRIVE PLUG 


„ i per day for this 
: have Anally found It. Top quallt 
Insulation Displacement type with positive locking 
dates termination area and acts as 




Government Instrumentalities, Schools, 
Public Companies. 

If you wish to purchase from us, simply 
send us your official order and we will 
give you a complimentary 30 day 
account. 


FREE CATALOGUE 

If you don't already own a copy of the 
Jaycar 116 page 1987 Engineering 
Catalogue drop into any one of our 
showrooms for a free copy. If you can't 
get in send a large SAE and we'll 
forward you one. 




80 Electrolytlcs $10 Cat. RE-6250 
150 Mixed Capacitors $10 Cat RE-6260 
35 Pots. Trim pots, Sliders $10 Cat RP-3902 
100 mixed Semiconductors $10 Cat. ZP-8990 
100 mixed BC type transistors $ 11.98 Cat. ZT-2170 
100 3mm & 5mm LEDs $ 19.50 Cat ZD-1694 
100 mixed IC sockets $ 24.95 Cat. PI-6490 
50 assorted Pots $ 7.95 Cat RP-3900 
50 assorted Resistor Networks $10 Cat RR-3380 
Assorted Pot Cores $ 9.95 Cat. LF-1280 
20 Precision 1% 8t 2% Capacitors 
$ 12.50 Cat. RG-5198 

Kcrmct Tantalums $5 Cat 



jgh Jaycar"s surplus stock buying scheme, 
have purchased a substantial quantity of an electro 
that would normally be out of reach of the hobbyists 

pocket This elec- - - 

ROEDERSTEINI 


6,800uF 63V LONG LIFE 
ONLY $ 7.50!! 


id long life, high 
Ipple current etched electrodes, screw terminals - 
11 class! And at a price below Taiwanese”. These 
re absolutely fantastic for power supplies for high 


Electrical to 
Tolerance -10 +50% 
Dimensions 50(D) x 80(H) 



TWEETY PIE 


ONLY 

$ 17.95 



ULTRASONIC PEST 
& INSECT REPELLER 

(Full details In the 1987 Jaycar catalogue) 
Cat YS-5510 

v 2 PRICE.. 

ONLY 
$24.95 
WAS $55 
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INNER EAR MINI STEREO PHONES ij 


Unique type headphones, bc 
can be stored In a MATCHES 1 


MATCHBOX. Veiy high 
sound quality and comfortable to use. 
Supplied with adaptor plug to 6.5mm and 
spare replacement e: 

Cat AA-2014 


*8.95 



INFRA RED PHOTO ELECTRIC RELAY 


This is 


Test/Alignment LED 


Receiver Lens 



noise when you walk 
into a shop. Mounts 

door, and the 
reflector (which is 
supplied) on the 


the beam, or can be 
switched so it sounds 
for 5 seconds and 


* 129.00 


buzzer (extension 
buzzer can be added) 
Size 90 x 143 x 
190mm 
Cat. LA-5120 


REFLECTOR 


TEXAS INSTRUMENTS CALCULATORS 


TI-1103 


Handy everyday calculator In unique carry easel • Compact 
economical eight digit six function calculator with large keys 
• Full function • Automatic percent key. automatic constant 
square root key • Automatic power down 

Cat. QC-7172 $ 15.95 


TI30 SLR 


■ powered slide rule calculator. If you can see It 
has enough light to work. • Contains the advanced 
algebraic and trigonometric functions • Most needed 
slide rule functions roots, reciprocals, logs • Angular 
conversion for degrees, radians and grads 
Complete with vinyl wallet 


Cat QC-7164 


$ 29.95 




nagntllcent 


TI-36 SOLAR 

Performs 89 scientific functions, n 
helpful guide book included! 

• Designed for high school and college students - 
scientific functions include logs, reciprocals, 
powers, roots, factorials, combinations, 
permutations, hyperbolies, complex numbers, 
polar/rectangular conversions and trig calcu¬ 
lations ii ’ ’• - J - Jj - 


_j including inverse in degrees, radia 

grads • Statistical functions include mean and 
standard deviation, normal distribution • Enter 
numbers and perform calculations in binary, 
octal, decimal or hexadecimal number bases. 
Convert numbers. Perform mixed calculations. 

• Floating decimal, scientific notation or 
engineering notation. • 10 digit/2 exponent 
display • Low light solar cells • Guidebook, vinyl 
wallet and quick reference guide. 

Cat. QC-7170 

$ 49.95 


PHOTO INTERRUPTER 

_device enables you to turn a circuit on and off optically. 

It consists of a moulded plastic housing with an IR LED facing a phototransistor 
,s a gap. Any object In the gap will Interrupt the IRheam and 
switch the phototransistor on and off. The device Is very fast and 1 



$ 8.95 10+ $7.95 ) 


30 + 30 WATT STEREO AMP 

INCLUDING PRE-AMPLIFIER 


Fully built and tested with separate bass, treble 
balance and volume controls. This superb amp 
has less than 0.1% distortion. There are in 
for microphone, phono and auxiliary (line) 
all power supply components are on board. Just 2* 
connect transformer, speakers and a signal 
and away you go! 

Cat AA-0300 

ONLY $ 59.95 


Transformer to 
Cat MM-2010 

$22.50 

6 WATT ‘MICRO’ AMPLIFIER 1 

AMPLIFY YOUR WALKMAN! 

will provide up' 


4 ohms from a 15V power supply. Onboard volume 
control and high or low Impedance Inputs. 
'Walkman' type 'low' and 'high' for standard line 
level signal sources such as tuners. VCR's, etc. 
(regard as AUX). Output Is short circuit protected. 
A copper heatsink fin must be soldered ‘ ■' ' 


ve this. 


SPECIFICATIONS 
Power Out 6W (max) Into 4 ohm. 

Input Sensitivity lOOmV 
T.H.D. 0.3% 


4 - 16V « 1-2A 


Cat AA-0340 
fTwo required for stereo) 

See our catalogue for other prebuilt modules In this 
|sound switch, light switch. IR remote control,- 



LITTLE PROFESSOR 

A marvellous way to teach young children their 


multiplication and division! 

• Tables mode gives practice in math tal 

• Comes with Little Professor Activity B< 

• Your child gets two chances to solve tl 
before Little Professor gives the answer 
over 50,000 pre-programmed problems 
learning what it should be - FUN! 

Cat. QC-7160 

$ 34.95 


TI56 PROGRAMMABLE 

bargain price - 


Ideal for Tech Students, 
factorials, Imperial to me 
(or visa versa), engineering and scientific 


ofl). algebraic operating 
system. Operates in proper mathematical order. 

8 digits and 2 exponents. Degrees, radians and grads. 
“ QC-7174 


$ 49.95 



MORE VIATEL MADNESS!! 


Yet another unbelievable deal. 

Once again Jayci 

That's right, you 

line as well. A nifiy little mira-rea wireless remote control 
can operate Viatel from the comfort of your lounge chair! 
We must emphasise that the goods offered " 
'ex-rental'. They are in very good condition 


a scoop purchase of - this tlr 
ct them to your own TV via the ant 




NOT BRAND NEW and ar 
1 fully operational when sv 

tape recorder and printer and a socket for full QWERTY keyboard. 

If you want to integrate VIATEL into your h 
definitely for you. B " l -" 


JAYQ 

JAYC 

JAYt: 

JAYC, 
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ULTRASONIC BURGLAR ALARM 


antlty of these and ca 


n. garages, et 


rholesaler who sold 

no longer In the alarm business. We purchased 
them for less than 1/2 price. 

The alarm Is basically suitable for flats, units, 01 
form the basis of a “build-up" system. 

IDEAS FOR USING ALARM 
SIMPLE ALARM 

The most simplest way to use Is to simply sit the unit on a shelf. It can be 
switched on/off from the unit* and can be plugged directly Into 240 volts through 


adaptor MP-3012 $18.95. 
t has a delay function, so It won't alarm before you switch It off. 

If you wish, you can mount an external horn speaker, and It has facilities for 
battery back-up (5 x C size). 

MORE INVOLVED SYSTEM 

The alarm can be the basis of a comprehensive system. 

The unit can be screwed Into a shelf, and hard wired from behind. A keyswltch 
plate either Just Inside the front door, or even 




id mounted or 


There 


id NO cl: 


-switches and passlwe Infra red 

detectors. NO can be used for panic buttons, smoke detectors and PIRS. 

be switched for Instant alarm, so If an Intruder walks In the room 
the alarm sounds Instantly. 

Rechargeable batteries can be used In case of power failures and are auto- 
rtically charged by the unit. There Is a built-in output relay which allows you t 

-i™. -a..— i---240V c.g floodlights, diallers, etc. 

i a bargain. That other big electronics retailer 
pplyl In their catalogue for $139.00. 
th panel and PIRS everywhere then this Is the 


We belelvc this alarm at $49.95 Is 
has the exact unit (with power suj 
If you can't afford a full system w! 

sr supply to suit Cat MP-3012 $18.95 
Cat LA-5140 


ONLY $ 49.95 
SAVE $ 89 



ECONOMY PIR 

• Coverage 12m x 12m 

• 14 twin beam de' 

• NO or NC contacts 
1 Tamper protected 


Cat. LA-5017 


SAVE $ 10.00 
$ 99.00 


WITH PULSE COUNT 

A new addition to our range. After the tremende 
acceptance of our LA*5019 Pulse count, w 
found a lower cost unit with Pulse Count 

• 30 beams 2 (dual sensor elements) 

• Wide angle multi layer coverage 


• Tamper protected and 

• Pulse count triggering 
Cat LA-5018 

$ 119 


$ 139 



LA5019 PULSE COUNT 

The absolute latest technology Is used In this PIR 
FEATURES: 

l element pyroelectric sc 


y large 

• 24 dual element detection 
for long, mid and short range protection 

• Surface or comer mounting without 
extra accessories 

LA-5019 


Ln: 


SUPPLIED WITH 3 SETS OF HANDS 

Very compact unit (56mm square x 15mm deep) that cs 
be used In your own design of clock face. Self starting 
le second stepping motor has strong torque. Powered 
fix 1.5V AA battery that lasts around 1 year. 


Accuracy Is ±15 secs/month. Cat XC-0100 




| This small module measuring 130(LJ x 60(W) x 35(D)mr_.. 

a suspended arm within the module to swing back and forth. A suitable 
um can be attached to the bottom of the arm. (Note: pendulum driver Is 
| NOT a clock). Battery (alkaline) will last over a year. Cat XC-0110 *14.95 


QUARTZ MOVEMENT WITH SWITCH 
CONTACTS 


This Is virtually identical to our XC-0100 standard movement except that it has a 
set of switch contacts that dose every hour. These contacts can be used to trigger 
the “melody modules* (see elsewhere these ads). 

Supplied with hands. Cat XC-0105 *16.95 _ 


MD-OI MELODY MODULE - 12 SONGS 


er with electronics mounted or 


frame. A single AA battery holder Is attached. When the switch wires are short) 
the module plays one tune from Its repertoire of 12. It cycles through the 12 ui 
It comes back to the first (Typical tunes are nursery rhymes). Cat. XC-0115 

$ 12.95 


MD-02 WESTMINSTER CHIME 


s MD-01) reprodu 

chime' when activated. It Is also supplied with a neat little “test button' switch. 

Cat XC-0120* 14.95 


If you hear 10. give me a home where the Buffaloes r 

o'clock! After each tune a sombre chime rlnff out once for ear* hour of the day. 
Supplied with test switch. Really nifty! Cat XC-0122 *14.95 


closed It plays -Twinkle, Twinkle Little St 

annoying Great fun to build Into anything ghastly! Cat. XC-1030 *3.95^ 


2 MELBOURNE LOCATIONS 
45 A'BECKETT STREET CITY 
887 SPRINGVALE ROAD MULGRAVE 


SCOOP PURCHASE!! 

MICROPROCESSOR CONTROLLED/SOLENOID 


OPERATED HI FI CASSETTE 
DECK MECHANISM 

You guessed It another Jaycar buy far, far below manufacturers coat where you 
buy at a normally silly price because other people have lost heavily. 

This time Its a VERY HIGH QUAUIY cassette deck mechanism that cost, 

US In 1000 lots! This JAPANESE MADE mechanism Is deck only - Le. a d 
fitted nor are there buttons. The deck Is not operated by: 


$35 


all control Is by electric signals, therefore the deck cc 


d easily be software 


The deck also features an air damper cylinder for soft eject massive c 
"—•—el. III FI head and excellent specs, (see below). 

a fast high capacity PC memory storage or 


:1s deck Is Ideal 
an existing cassette deck to Improve performance, 
at least $80, grab one for ONLY 


$ 24.95 


Cat AC-1590 
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Dear Customers, 

“ * ave trouble getting new kits Into 

they are described and advertised, 
we aaveruse inese products In good faith, but we 
are occasionally let down by numerous things. 

The major problems encountered which hold up 


• Specialist components is a big problem. We order 
such parts the moment we receive parts lists, and 
are often quoted 12-14 weeks delivery. 

• General poor availability of components, as most 


We are not just making excuses, we would dearly 
love to have all new kits on the shelf when the 
magazine article appears, but sometimes It Is not 
■' * suggest you give — J 

. - kits 


check availability or 


kits before you vli 


TV COLOUR BAR & PATTERN 
GENERATOR 

Ref: EA October 1987 

$139.00 


Cat. KA-1691 » 


BEGINNERS POWER SUPPLY 

EASept 1987 

KA-1689 $26.95 


D.I. (DIRECT INJECT) BOX 

EA Oct 1987 

KA-1690 $39.95 


LOW COST FLASH 
STROBOSCOPE 


Ref: EA August 1987 

Cat KA-1688 $13.95 




BALANCED LINE DRIVER 

Ref: EAM August 1987 

Cat KM-3060 $99.50 


HIGH PERFORMANCE 
MICROPHONE 
PREAMPLIFIER 

Ref: AEM August 1987 

Cat KM-3061 $36.95 


AEM 4510 RS-TRUE-232 
INTERFACE 

REF: AEM SEPTEMBER 1987 

$24.95 


CAT. KM-3062 * 


AEM 3506 "Uo SAT* 
SATELLITE DECODER 
Cat KM-3063 $55.00 


PLAYMASTER 60/60 AMP 

$299 
$349 


Cat KA-1650 STANDARD s 


<A-1652 BLUEPRINT « 


NOVEMBER IS A BIG MONTH FOR 
KITS WITH 8 NEW ONES!! 


JAYCAR JAYCAf 
JAYCAR JAYCAf 
JAYCAR JAYCAI 
JAYCA: 

^ jjgft 

JAYCA 


JAYCAR - 
No.l 
FOR 

NEW KITS 


VOICE OPERATED RELAY 


deviates the ne 
microphone. 
Shortform kit, n 
Cat KA-1692 


1 to push the button when using i 


$ 24.95 


1GHz Digital Frequency Meter! 

Ref: Silicon Chip (New Magazine) Nov '87 
’Silicon Chip* Magazine, a new magazine t 
this month have produced as their first project an 
absolute ripper design. 

-full 0-lGHz (1000MHz) DFM! Make 

_ _ 0 et a copy of the magazine to read all 
Jay car will be doing the full kit but It 




,*45.00 


st the end 


ONLY $ 299.00 




Ref: ETI Nov 1987 
Features of the ETI It 
normal Input, two pre 


HIGH QUALITY 
GUITAR PREAMP 


eq & line Inputs and master volume. PCB p 
supplied when available. 6.5mm sockets, 
transformer and knobs are not supplied. 



OFF HOOK INDICATOR 


FOR PHONE 

Ref: Silicon Chip Nov 
If you have two or moi 
with this project a LED will flash on the phones noi 
used to Indicate the line Is In use. One kit Is neede< 
for each telephone. 

PC board and components supplied. (Unit mounts 
In telephone). 


Ref: EA Nov 1987 
This handy voltage; 
continuity tester tee 
and DC voltages ar 
continuity in 


Cat KA-1694 


$ 29.95 


KC-5011 

*19.95 


CAR RADIO POWER SUPPLY 


Ref: Silicon Chip Nov 1987 
Put that old car radio that’s laying around to good 
use as a mantle/kttchen/garage/aunroom radio. 
Our kit Includes PCB. transformer and components. 
You need the radio and speakers. 6x4 speakers 
$10.95 each (Cat AS-3014) 

Cat KC-5012 


*28.95 


CAPACITANCE 
METER FOR 
D.M.M. 


Ref: Silicon Chip Nov 1987 
A great project from a new 
monthly electronics 
magazine - Silicon Chip. 


only $27.95. 

Ranges are 0 - 2200pF 
and 0 - 2.2|iF. Complete 


JAYCAi 



TURN YOUR SURPLUS 
STOCK INTO CASH!! 

ar will purchase your surplus stocks of compo¬ 
nents and equipment We are continually on the 
lookout for sources of prime quality merchandise. 

CALL GARY JOHNSTON OR BRUCE 
ROUTLEY NOW ON (02) 747 2022 


JAYCA 

JAYCA 


JAYC t 

s 

JAYC/ 


JAYC/ 

JAYC/ 


iv.: 

J,v, 

. . 


: 

JAYC, 

JAYC, 

iv.:. 


^SYDNEY - CITY 
CARLINGFORD 



117 York St. (02) 267 1614- 
Mon-Fri 8.30 - 5.30 Thurs 8.30 pm - Sal 9 - lz 
Cm. Carlingford » Pannant Hills Rd (02) 872 4444 ■ 
Mon-Fri 9 - 5.30 Thurs 8.30 pm - Sal 9 - 2pm 


A> D OFFICE A jayc 

AA 115 Parramatta Road A jayc 
% Concord 2137 » jayc 

I ( ?fl 74? 2022 


HURSTVILLE 
GORE HILL 


nr Bellevue Ave (02) 439 4799 - 


$4:lo|BURANDA OLD 

ER$10o"'" lioioo^ MELBOURNE-CITY Shop 2,45 ABeckett St City <03)6632030 
ROAD FREIGHT A Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 -12 

ANYWHERE ^SPRINGVALE VIC 887-889Springvale Road Mulgrave(03) 547 1022 
N AUSTRALIA $13.50 A Nr Cnr. Dandenong Road Mon-Fri 9 - 5.30 Fri 8.30 - Sal 

r mail ORDER VIA YOUR PHONE 


ilex 72293 
FACSIMILE 
(02) 744 0767 
MAIL ORDERS 
P.O. Box 185 
Concord 2137 
HOTLINE 
(02) 747 1888 


A 

A. 

A 

A 

7 / ■ 

7, 

A 

A 



lavran lAVPAR 1 AYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYC 

JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYC 
JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYC 
ffv°AP JAVCAH JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYCAR JAYC 






















































A Universal Voice 
Operated Relay 


Are you an amateur or CB radio operator, 
who is sick of having to push a button on 
your microphone every time you want to 
transmit? Well, this simple device will take the 
drudgery out of talking for less than the cost 
of a new desk microphone! 

by MARK CHEESEMAN 


One of the most convenient features 
of many modern amateur transceivers is 
a voice-operated switch or VOX. The 
use of such a device allows virtually 
hands-free operation of the radio, but 
unfortunately many amateur rigs and 
most CB units do not have this facility. 

A voice operated relay is a rather 
simple device, which samples the sound 
from a microphone and switches a relay 
when the level of the sound from the 
microphone exceeds a preset level. The 
relay is held on as long as the sound 
level stays above that threshold. When 
the output level from the microphone 
drops below the critical level, the relay 
drops out again, after a delay period 
which ensures that the relay does not 
drop out between words or sentences. 

However, when a voice operated 
relay is used with a transceiver, a fur¬ 
ther problem is introduced which can 
cause false triggering if not accounted 
for. When the radio is receiving a sig¬ 
nal, this signal will be amplified and 
passed to the speaker so that you can 
hear it. Unfortunately, the microphone 
also picks up the sound from the speak¬ 
er, but the unit normally can’t distin¬ 
guish between this signal and your 
voice. 

To compensate for this effect, the 
speaker signal is also fed directly to the 
unit, and the level of this is compared 
with that of the microphone. The 
speaker signal then has the effect of 
raising the threshold at which the unit 
triggers. Thus, when the levels are 
properly set, the speaker signal will not 
trigger the unit, yet it is still possible to 
trigger it by speaking into the micro¬ 
phone even in the presence of a re¬ 
ceived signal. Because the speaker sig¬ 


nal works against the VOX action, it is 
termed ANTI-VOX. 

The easy to build voice operated 
relay presented here incorporates anti- 
vox circuitry, and features adjustable 
gain on the microphone and speaker in¬ 
puts. The delay period before the relay 
drops out is also adjustable, to allow for 
varying gaps between words and 
syllables.lt can also operate from a wide 
range of supply voltages, allowing the 
unit to be powered from the rig to 
which it is connected if this is conven¬ 
ient. 

A switch on the front panel allows 
the VOX unit to be disabled if desired. 
If this switch is switched to the MOX 
(manually operated switch) position, the 
transmitter is keyed manually as if the 


push-to-talk button on the microphone 
had been pressed. You may wish to use 
a switch with a spring return on the 
MOX side, to prevent the transmitter 
being inadvertently left on. 

While the most common application 
of a voice operated relay is probably 
hands-free transmit/receive switching for 
a transceiver, the device is in fact oper¬ 
ated by virtually any sound. It could 
therefore form the basis of an intrusion 
detection system, an automatic advance 
unit for a slide show, or possibly even a 
sound-activated flash trigger for photog¬ 
raphy. 

Circuitry 

The microphone signal is AC-coupled 
to a non-inverting op-amp stage (ICla) 
which has an adjustable gain of between 
10 and 200, determined by the adjust¬ 
able feedback resistor RV1. The non¬ 
inverting input of the op-amp biased at 
half rail voltage, as the circuit runs from 
a single supply rail. The output from 
the op-amp is rectified and filtered by 
D1 and C3, to provide a DC signal 
which varies in proportion to the level 
of the incoming audio. The DC gain of 
the input amplifier is set to unity by C2. 
This means that the voltage appearing 
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VOICE OPERATED RELAY 


A quad op-amp does most of the work in the 
VOX. The relay voltage should be chosen to suit 
the supply voltage being used. 




across C3 is half of the rail voltage plus 
the amplitude of any amplified micro¬ 
phone signal. 

Similarly, the speaker signal from the 
receiver is AC-coupled by C4 before 
being amplified by ICld. Note that the 
maximum gain of this stage is 10, as the 
speaker signal has a much higher level 
than the microphone. The output of this 
op-amp is then rectified by D2 and C6, 
giving a varying DC signal similar to the 
one derived from the microphone. 

These two voltages are each fed to 
voltage dividers, set up so that with no 
signal applied to either input, the in¬ 
verting input of IClb is at a higher volt¬ 
age than the non-inverting input. This 
voltage difference is the voltage rise 
which must occur on C3 in order to trip 
the VOX. Any increase in voltage on 
C6 results in this threshold being in¬ 
creased, and thus a larger signal is 
needed from the microphone to trigger 
the VOX. 

In operation, the unit is set up so that 
any signal from the speaker produces 
the same change in voltage at the input 
of the comparator as the signal which 
the microphone picks up from the 
speaker. The time constants of the two 
filter circuits (C3, C6 and associated 
components) are set up so that the mi¬ 
crophone voltage drops faster than the 
one from the speaker, in order to pre¬ 
vent false triggering. 

When the voltage on the inverting 
input of IClb exceeds that on the non¬ 
inverting input, the output of the op- 
amp will swing low, charging C7 via D3. 
As long as the microphone signal ex¬ 
ceeds the pre-set threshold, C7 will be 
kept charged by IClb. This keeps the 


The PCB is mounted in the front half of the box, supported by three plastic 
standoffs. 
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inverting input of IClc below the non¬ 
inverting input, which is set at half the 
rail voltage by R14 and R15. While this 
is true, output of the IClc will remain 
high, turning Q1 on and operating relay 
RL1. 

When the output of the comparator 
(IClb) goes high, D3 will be reverse 
biased, so C7 can only discharge 
through the series combination of R13 
and RV3. When the voltage on the in¬ 
verting input of IClc rises above half 
the rail voltage, the output of IClc will 
go low, turning off Q1 and the relay. 

On power-up, C8 clamps pin 5 of IC1 
to the positive supply rail, which pre¬ 
vents the VOX triggering before the 
power supply has stabilized. R18 
charges C8 slowly, taking the anode of 
D4 to ground. D4 is then reverse- 
biased, and thus C8 and R18 have no 
further effect on the operation of the 
circuit. 

Construction 

The VOX is constructed on a single 
sided printed circuit board measuring 54 
x 78mm, and coded 87rall. All the 
components except the switch and pots 
(if used) are mounted on this board, 
and the board should be checked for 



broken tracks or bridges before com¬ 
mencing construction. 

The prototype was built into an inex¬ 
pensive aluminium and steel box, which 
gives a neat appearance to the unit, yet 
provides some shielding against RF in¬ 


terference. However some people may 
wish to build it into an existing piece of 
equipment (such as a transceiver or 
alarm unit). For this reason, the PCB 
layout is designed so that trimpots may 
be used in lieu of the panel mounted 



Here is a full-size reproduction of the front-panel artwork, for those who wish to make their own. 
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variety if desired. Although the internal 
size of the box is larger than necessary, 
the front panel is the required size, and 
there is room inside for further boards 
to be mounted here in the future. 

Start with the lower profile compo¬ 
nents such as resistors and diodes, being 
careful to insert the diodes the correct 
way around. Also insert the tantalum 
and electrolytic capacitors, being careful 
with polarity here also. While it is nor¬ 
mal to insert ICs last, it may be difficult 
in this case because of the rather large 
capacitors mounted close to the IC. 
Therefore, it is best to put the IC in at 
this point, making sure it is orientated 
as shown in the overlay. 

Now insert the remaining capacitors 
and the transistor according to the over¬ 
lay. If you, are going to use trimpots 
they may be inserted at this point, as 
can the relay. If the VOX is only re¬ 
quired to switch a low voltage to ground 
and less than 80mA is involved, the 
relay could possibly be omitted and the 
transistor used to switch the rig directly. 

Using short pieces of hookup wire, 
connect the potentiometers to the PCB, 
allowing enough wire to reach the pots 
when they are mounted on the front 
panel. Also wire up the VOX/MOX 
switch and the input and output sockets. 
The choice of input and output sockets 
is left up to the individual constructor, 
as there is a wide variety used and it 
would probably be desirable to use ones 
which match those on the microphone 
and rig. 

All of the pins on the microphone 
socket are wired directly to the corre¬ 
sponding pins on the plug, to carry the 
microphone signal to the rig, and to 
allow the push-to-talk switch on the mi¬ 
crophone to operate normally. The 
same is true for the speaker plug and 
socket, as inserting a plug into the ex- 
tention speaker socket of most receivers 
will disable the built-in speaker. Be sure 
also to use shielded cable for the micro¬ 
phone cable, to avoid hum and noise 
pickup. 

Using the front panel as a template 
(or preferably a photocopy of it), mark 
out the front panel. Position the PCB in 
the bottom of the box and mark out the 
positions of the mounting holes, and 
also decide where to mount the sockets 
on the rear panel. Carefully drill and 
de-burr the holes, and affix the Scotch- 
cal front panel, cutting the mounting 
holes in the Scotchcal panel with a scal¬ 
pel. 

The PCB may now be mounted in the 
bottom of the box, using short stand¬ 
offs. It is suggested that you mount the 
board as close as possible to the front 


panel, both to minimize the length of 
the connecting wires to the controls on 
the front panel, and to leave room for 
another board which you may wish to 
install at a later date. The pots and 
switch can be mounted in their respec¬ 
tive holes on the front panel, and the 
sockets on the rear. The unit should 
now be ready for use. 

The circuit will operate happily from 
any supply voltage from about 5 to 15 
volts (in fact the prototype operated 
happily down to 3V! ). If you are using 
a different voltage to that specified on 
the circuit diagram, make sure the relay 
used has a suitable coil voltage. The 
relay used on the prototype is also 
available with a 5V coil if needed. 


Adjustment and Operation 

To use the VOX with a transceiver, 
connect the unit to the microphone and 
the rig, but leave the VOX switch on 
the centre (off) position. This discon¬ 
nects the transceiver so that unnecessary 
transmissions are not made, but the 
LED remains operational for adjusting 
the unit. Speak into the microphone as 
you would during a normal contact, ad¬ 
justing the gain control so that reliable 
triggering occurs. 

Next, tune in to a transmission with 
the volume control of the receiver set to 
normal listening volume. Hold the mi¬ 
crophone a little closer to the speaker 
than you normally would, and adjust 
the anti-vox control so that no trigger¬ 
ing occurs. Finally, set the delay control 
so that the VOX will not ‘drop out’ be¬ 
tween words or sentences. 


Parts list 

1 PCB coded 87ra11 
1 Aluminium case with steel lid, 

134 x 150 x 76mm 
1 Scotchcal front panel, 134 x 
70mm 

1 SPDT center-off toggle switch 
1 12V SPDT PCB mounting relay 
1 6.5mm Plug 
1 6.5mm Socket 
1 Microphone plug to suit rig 
1 Microphone socket to suit 
microphone 

Semiconductors 

1 LM324 Quad Bipolar op-amp 
1 BC547 NPN transitor 
4 1N4148 diodes 
1 1N4002 diode 

1 Red LED 

Capacitors 

2 390nF greencaps 
2 56nF greencaps 

1 luF tantalum 
1 2.2uF tantalum 
1 10uF 50VW electrolytic 
1 22uF 50VW electrolytic 

Resistors (all 1/4W 5%) 

6 x 220k, 1 x 560 fl, 2x 5.6k, 3 
x Ik, 1 , 82k, 1 x 68k, 2 x 100k, 

1 x 390 Cl. 

1 500k linear pot 
1 100k log pot 
1 10k log pot 
Miscellaneous 
Cable clamps, Rubber 
grommets, PCB standoffs, 
hookup wire. 



The business end. The cable on the right connects to the mic socket on the 
rig, and the one in the centre goes to the speaker socket. The mini jack on 
the left is for the power supply. 
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Here is a full-size 
reproduction of the 
front-panel artwork, 
for those who wish to 
make their own. 


The switch may now be set to the 
VOX position and the rig will be keyed 
whenever you speak into the micro¬ 
phone. The MOX position of the switch 
is useful if the microphone you are 
using does not have a PTT switch and 
you wish to key the transmitter manual¬ 
ly. If you wish to leave the transmitter 
unattended but switched on, make sure 
you leave the VOX switch in the off 
position to prevent background noises 
(such as the ‘harmonics’) from trigger¬ 


ing the unit. 

If you wish to use the unit for a se¬ 
curity related application, the anti-vox 
(speaker) input would probably not be 
required, unless the alarm sounder is lo¬ 
cated in close proximity to the micro¬ 
phone used to pick up the sounds. If 
this is the case, the anti-vox facility 
would be set up as above to prevent the 
alarm from triggering itself. 

Note that a sound activated switch 
should not be used to trigger a very 


loud alarm (such as a home burglar 
alarm) as there is too much possibility 
of false triggering (say, from cars, low- 
flying aircraft or earthquakes). It is 
more suited to applications such as a 
sound activated light or doorbell, which 
are less likely to make enemies of the 
neighbours. 

In this application, a longer delay 
period would probably be required than 
that which is attainable with the compo¬ 
nent values specified. The delay time is 
determined by C7 and the total series 
resistance of R13 and RV3. Therefore, 
to increase the delay period, it is neces¬ 
sary to increase the value of C7 and/or 
R13. If a larger capacitor is used it will 
probably need to be placed on the back 
of the board as there is not much room 
on top. 

The VOX may also be used to con¬ 
trol a slide projector advance mech¬ 
anism by connecting the relay contacts 
in parallel with the slide advance switch 
in the remote control unit. Because the 
VOX is capable of being triggered by 
any sound and not just a single tone, it 
is necessary to use a separate channel 
on the tape recorder to prevent the unit 
from being triggered by the program 
material on the tape. 

This involves using a stereo tape 
deck, with the narration on one channel 
and the slide-advance information on 
the other. The advantage of this is that 
the advance information is not heard by 
the audience (which is rather annoying, 
to say the least), and also virtually any 
sound can be recorded on the other 
track as the frequency is not critical. © 
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HM205 

an outstanding Oscilloscope with 
digital storage 

This new oscilloscope offers all the features 
of a state-of-the-art 20MHz realtime 
instrument. In addition it provides digital 
storage capability for signals between 50s 
and 0.3ms duration, with a max. sampling 
rate of 5MHz. Especially when working 
with comparatively slow phenomenae, the 
HM205 can easily replace considerably 
more expensive digital storage scopes. 

2 Probes x 1/x 10 incl. 

HM208 

the high tech Storage Scope with 
20MHz sampling rate 
The HM208's high sampling rate of max. 
20MHz facilitates storing of relatively fast 
single shot events. Max. memory is 
4096 x 8 bit, conveniently divided into two 
independent blocks. XY-storage capability 
enables easy viewing and recording of 
characteristic curves and Lissajous figures. 
An XY-recorder output and the optional 
GPIB-Interface allow full integration in 
automatic measurement systems. With 
more than 5000 units sold, this is one of 
Europe's best selling digital storage scopes. 
2 Probes x 1/x 10 incl. 
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Antennas 

for VLF reception 


With the current interest in VLF standard 
transmissions as references for frequency and 
time , the need for suitable antennas has also 
arisen. The writer has experimented with VLF 
antennas for a number of years and here are 
some suggestions which may be of use to 
interested readers. 

by IAN POGSON VK2AZN 


Since I described the Omega Derived 
Frequency Standard in May 1987, the 
question of suitable antennas has come 
to the fore, with one enquiry coming 
from as far away as Singapore. 

The ferrite rod antenna described in 
the above article was presented as a 
minimum, and could be used satisfact¬ 
orily at least in all Eastern Australian 
States and possibly beyond. Having said 
that, it is recognised that there would 
be many locations where such a simple 
antenna would not be satisfactory. With 
this in mind and having spent consider¬ 
able time in experimenting with and re¬ 
searching antennas for VLF (very low 
frequencies) the following are some of 
the results of those endeavours. 

Although in this instance we are 
specifically interested in Omega signals 
on 13kHz, the comments are relevant 
for a frequency range of say, 10-30kHz. 
This covers all the Omega frequencies 
(10-14kHz) and many communications 
transmissions, including GBR (Rugby, 
England) on 16kHz and NWC (North 
West Cape) on 22.3kHz. 

Let’s start with the antenna described 
in May 1987. This type of antenna can 
be improved to a very worthwhile ex¬ 
tent by increasing the physical size. As 
a first step, instead of using a rod 9mm 
diameter and 203mm long, we can use a 
rod with a diameter of 12mm but still 
203mm long. This will give just a mar¬ 
ginal improvement. So, as a starting 
point to improve the performance of the 
ferrite rod antenna, we should use 
12mm rods in preference to the thinner 
ones. 
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A very worthwhile improvement in 
the amount of signal received is to use 
two rods butted together, thereby dou¬ 
bling the length of the unit to say, 
406mm. A further improvement may be 
had by adding a third rod. Each addi¬ 
tional rod results in an increase in signal 
pickup. However, we are faced with a 
condition of diminishing returns. Each 
added rod contributed less added gain 
than the one before it. 

I have found that a maximum of four 
rods butted end to end are about as far* 
as one can go. Any further additions 
are not really worthwhile. 

Summarising, here are some sugges¬ 
tions for progressively larger ferrite rod 
loops: 

1. With a single rod, either 9mm or 
12mm diameter, 500 turns of 30 B&S 
enamelled copper wire. Terminate the 
ends by taping securely. 

2. For two sections, wind the two rods 
separately, each with about 325 turns of 
23 B&S enamelled copper wire. 

3. For three sections, wind on each rod 
about 270 turns of 23 B&S enamelled 
copper wire. 

4. For four sections, wind on each rod 
about 250 turns of 23 B&S enamelled 
copper wire. 

The gauge of wire is not critical. It is 
preferable to use as heavy a gauge of 
wire as possible, consistent with fitting 
the required number of turns on the 
available rod length. Although it is not 
essential, it is a good idea to use some 
cardboard or plastic tubing which is a 
slide fit over the rods and put the wind¬ 
ing on the tubing instead of winding it 
1987 


directly on the rods. 

After the rods have been wound they 
should be butted together, taped at the 
joins and firmly taped to a strip of 
wood about 30m: wide and 10mm or so 
thick and a little longer than the com¬ 
bined length of the rods. When connect¬ 
ing the windings in series, it is most im¬ 
portant that they add inductively. This 
will work out correctly provided that all 
windings have been wound in the same 
direction. 

Before leaving loop antennas, one 
which is well worth considering is the 
open loop or frame antenna, provided 
the extra space required is available. I 
have used such a loop for a number of 
years and it has greater signal pickup 
than the 4-section ferrite rod loop just 
described. Compared with the ferrite 
rod loop, the open loop has a lower Q 
and consequently it has a wider band¬ 
width. 

The physical size of the frame an¬ 
tenna may be varied over a fairly wide 
range. As a rule of thumb, a turns-area 
figure of 100 square metres should be 
sufficient. This means that if you have a 
frame with all four sides one metre 
long, then 100 turns will meet this crite¬ 
rion. Variations each side of this figure 
could be expected to influence the 
amount of signal pickup accordingly. 

My frame antenna has sides each 1.67 
metres long and the winding has 48 
turns. This comes out to a turns-area 
figure of 133. Incidentally, the frame 
does not have to be in the form of a 
square; a rectangle with a convenient 
ratio of say, 4:5 or 3:4 should be al¬ 
right. Another option is to make the an¬ 
tenna in the form of a circle. 

The construction of a frame antenna 
is largely a matter of individual prefer¬ 
ences. However, a few suggestions may 
be useful. 

A common method of constructing a 
frame antenna is to make the winding 
supports of two pieces of wood in the 
form of an X. From the centre, another 
piece of wood is fixed and serves as a 
stand for the assembly, finally, a flat 
piece of board may be used as a base. 
The base should be sufficiently large to 






Fig.1: This simple preamplifier circuit i 
potentiometer and the tuning is done 1 

provide a stable support for the anten¬ 
na. 

With this arrangement, the winding is 
fixed around the outside of the X, with 
recesses provided to ensure that the 
turns of the winding remain firmly in 
place. The gauge of wire is not critical. 
As mentioned earlier for the ferrite rod 
windings, I have used 23 B&S ena¬ 
melled wire as it was available at the 
time. The two ends of the winding may 
be terminated on a suitable terminal 
block fixed to the vertical timber of the 
assembly. Alternatively, a coaxial 
socket may be used if this is required. 

Another type of antenna suitable for 
VLF reception is the vertical, in its vari¬ 
ous forms. It can vary between a mod¬ 
est whip about three metres long, up to 
large structures in the form of a top 
loaded vertical either a T or an inverted 
L. 

A vertical whip only three metres 


ould be adequate for most situations. Tl 
th the 2k potentiometer. 

long is not very effective, in that the 
amount of signal pickup is quite mod¬ 
est. As such, it would only be a propo¬ 
sition close to the transmitter and where 
the signal strength is fairly high. How¬ 
ever, as the length is increased to six or 
even 10 metres, the amount of pickup 
increases markedly. 

Without doubt, the most effective an¬ 
tenna for our purpose is the large T, 
possibly held aloft between two masts 
or convenient trees. The taller the verti¬ 
cal component, the better. Also the 
greater length which can be used for the 
flat top, which gives effective capacitive 
loading to the vertical section, the more 
effective will be signal pickup on the 
vertical component. Vertical heights of 
12 to 16 metres can be very effective, 
with a flat top of a similar order. 

The inverted L, also referred earlier, 
may also be used to advantage and 
much the same comments apply as for 


! gain is controlled with the 500k 

the T version. 

My own efforts at erecting a top 
loaded vertical have been hampered by 
restrictions of the space available, trees, 
etc. I have a mast 15.25 metres high, 
and the antenna which I erected has its 
apex at the top of the mast. Perhaps the 
shape of the antenna may be described 
as a “sloping inverted V”. 

The feed end comes down to ground 
level and so the vertical component is 
15.25 metres. The other end is termi¬ 
nated on a fence about 1.5 metres 
above ground. The latter half may be 
considered as the “flat top”. Despite 
the rather odd shape, it performs re¬ 
markably well. 

So much for the various types of an¬ 
tenna which may be used. The next ques¬ 
tion is, what are the characteristics of 
each type and how are they coupled 
into the receiver? 

One characteristic which all of these 



Fig.2: This preamplifier has a balanced input and offers greater gain and selectivity than the simpler version. 
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Fig.3: These circuits show the alternative situations for vertical and loop antennas in the unbalanced and balanced 
arrangements. 


antennas have in common, is the fact 
that they are all small physically when 
compared to the very long wavelengths 
of the signals to be received. In order to 
make the antenna an effective signal 
gatherer, it must be tuned to the fre¬ 
quency of the wanted signal. 

Ferrite rods, loops and the larger 
frame loops lend themselves quite read¬ 
ily to tuning, simply by adding the re¬ 
quired amount of capacitance across the 
coil inductance to resonate at the fre¬ 
quency of interest. As is the case with 
the Omega Derived Frequency Stand¬ 
ard, it is assumed that these antennas 
will be feeding into a high impedance, 
i.e., 1MD or more. 

As the antenna will normally be 
placed at a distance from the receiver 
and very preferably outdoors, a length 
of coaxial cable will be required be¬ 
tween it and the receiver. The actual ca¬ 
pacitance of the cable will be at least 
part of the needed capacitance, with the 
rest made up of good quality fixed ca¬ 
pacitors. To make tuning that much 
easier a variable tuning gang, with the 


sections connected in parallel, may be 
included. Any fixed capacitors and/or a 
variable capacitor may be conveniently 
connected across the cable at the re¬ 
ceiver end. 

Because of their small size, it is some¬ 
times convenient to place a ferrite rod 
loop indoors. This may be quite satis¬ 
factory provided that the amount of sig¬ 
nal pickup is sufficient and just as im¬ 
portant, provided that the amount of 
electrical noise picked up from internal 
building wiring is not excessive. 

Ferrite rod loops have a bidirectional 
pattern like a figure 8, with maximum 
response broadside to the rod’s length, 
and minimum response off the ends. 
The frame antenna has a similar pat¬ 
tern, with maximum response in line 
with the plane of the antenna and mini¬ 
mum response from the sides. 

Considering the situation for vertical 
antennas, quite obviously they do not 
have any significant inductance which 
may be tuned. Indeed, they are a very 
high impedance device as the length is 
very much less than a quarter wave¬ 


length. The problem is readily solved by 
adding a separate coil. The coil is con¬ 
nected across the coaxial cable and it is 
tuned with capacitance in the same way 
as described for loops. The vertical an¬ 
tenna has its lower end connected to the 
top end of the coil which connects to 
the centre conductor of the coax. 

There is an important point which 
must be observed with the coil used for 
this purpose. As well as having a high 
Q, the inductance must be as high as 
possible. Having determined the 
amount of capacitance provided by the 
coaxial cable, only a minimum amount 
extra should be added so as to make 
tuning convenient. This may be a vari¬ 
able gang as mentioned earlier. Again, 
the coil and capacitance may be added 
to the receiver end of the cable. 

A suitable coil may be wound fairly 
easily. You will need a cardboard for¬ 
mer 75mm long and large enough so 
that it will slide over a piece of 12mm 
diameter ferrite rod. Wind on the for¬ 
mer 500 turns of 30 B&S enamelled 
wire, five layers each of 100 turns. Insu- 


PCBreeze 

Create Single & Double sided PCB's quickly and easily. 
Features include 

* 50 mil grid, up to 20x20 inches, 

* Autorouting (with net list input), 

* Block operations: Copy, Move, Delete, 

Save & Load (with rotation) 

* Trace operations: Copy, Move, Delete 
all or part of a trace, 

* Text and Silkscreen layers 

* High quality output on a plotter 

* Prototype quality on a dot matrix printer 

Requirements 

256K IBM-PC or compatible, CGA or HGC graphics 
adapter, output from HPGL or DMPL compatible 
plotters & Epson FX type dot matrix printers 


t 



$200 


(tax exempt) 


To order or for further information 
KepiC Pty. Ltd. 

4 Steinbeck Place, Spearwood 6163, 
Western Australia, 
ph: (09) 418 5512 
(if applicable add 20% sales tax) 
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late between layers with paper. You will 
also need a piece of ferrite rod about 
the same length as the coil former. 

With the coil and rod just described, 
the antenna may be tuned to resonance 
by sliding the rod inside the coil former. 
Using this approach the variable capaci¬ 
tor will not be required. Make sure that 
the ferrite rod used to tune the coil can¬ 
not pick up interference from mains 
wiring, etc. 

Vertical whip antennas are omnidirec¬ 
tional and so pick up signals equally 
well from all directions. This also 
applies to the much larger top loaded T. 
There is one exception, the inverted L 
antenna has some directional properties. 
This applies particularly if the top por¬ 
tion is longer than the vertical part. The 
antenna then responds most strongly to 
signals coming from the direction oppo¬ 
site to the top section. 

Once you have installed the best an¬ 
tenna which can be conveniently ar¬ 
ranged and if the received signal is still 
not satisfactory, then it may be possible 
to remedy the situation by adding a 
preamplifier. Two circuits which I have 
used are shown, one fairly simple and 
another somewhat more ambitious. 

The first circuit (Fig.l) consists of 
three ICs and a junction FET, together 


with some components sprinkled around 
them. This circuit should be of sufficient 
help in most cases. An LM310 voltage 
follower IC provides a high input im¬ 
pedance with unity gain. This is fol¬ 
lowed by an LF351 op amp with vari¬ 
able gain. Following is another LF351 
connected as an active filter, which per¬ 
forms the duty of a variable tuned cir¬ 
cuit with low gain. Finally, the output is 
fed via a 2N5485 JFET as a source fol¬ 
lower. 

The second circuit (Fig.2) has a bal¬ 
anced input. This allows for a balanced 
coaxial antenna feedline to be used and 
so helps to reduce noise pickup on the 
feedline itself. The balanced input stage 
consists of two LM310s, and these are 
fed into the two inputs of an LF351 
connected as a fixed gain amplifier. This 
is followed by another LF351 connected 
as a variable gain amplifier, followed in 
turn by a variable parallel tuned circuit. 
The output circuit is again a 2N5485 
JFET connected as a source follower. 

The tuned circuit just referred to con¬ 
sists of a lOOmH inductance tuned by a 
3-gang variable capacitor, with each of 
its 400pF sections connected in parallel. 
The inductor which I used as a potcore 
type and which was originally intended 
for use as a 9 or 10kHz whistle filter in 


wideband AM broadcast receivers. 

The balanced coaxial cable required 
for the preamp of Fig.2 consists of two 
identical lengths of cable, with the outer 
braids connected together and ground¬ 
ed. The inner conductors are the bal¬ 
anced line. In the case of a loop or rod 
antenna, the loop coil is simply con¬ 
nected between the inner conductors as 
shown in Fig.3(d). For a vertical, the 
antenna itself is connected' to one inner 
conductor, while the other is simply left 
unconnected at the antenna end 
(Fig.3c). 

The preamplifiers may be built up on 
a piece of Veroboard with a layout ap¬ 
proximating that of the circuit diagram. 
The assembly may then be fitted into a 
small diecast metal box. Power from the 
main receiver could be used for the 
preamplifier. 

An alternate scheme would be to de¬ 
sign a PC board but at this stage I 
haven’t had the opportunity to do this. 

Much more could be written on the 
subject of VLF antennas. However the 
foregoing should give some useful point¬ 
ers as the best way to provide antennas 
to suit individual readers’ needs. Suit¬ 
able ferrite rods may be obtained from 
Geoff Wood Electronics, 229 Burns Bay 
Road, Lane Cove West NSW. 0 


ELECTRONIC 

BROKERS 

AUSTRALASIA 

TEST EQUIPMENT 

Australia’s largest range of 
secondhand: 

Hewlett Packard 
Tektronix 
Marconi 
Solartron 
Boontoon 
BWD 

Bruel & Kjaer 

Oscilloscopes, sig gens, spectrum 
analysers, multi meters. Wide range 
of valves, coaxial connectors and 
test accessories. Repairs and service 
to all makes and models. 

All types of equipment bought and 
sold. 

WE TRADE ALSO! 

Calibration facilities available. 
Screened room and Vibration 
measurement systems for hire. 
Communication equipment, 
Scanners, Mobile Phones and 
accessories, Ham gear. 
Agents for all Icom equipment. 
Cnr. Barry Rd, and Brunsdon St. 
BAYSWATER 3153 VIC. 
(enter from Brunsdon St.) 
TELEPHONE (03) 729 0455 
Mobile Phone 018 312 203 



TECHNICAL OFFICER 
(Electrical/Electronics) 

Salary Range $454.10 to $524.50 p.w. 


A unique opportunity exists for a person seeking to enter the 
prestigious and challenging field of Electrical Measurements to join 
the staff of one of Australia’s leading Standardising Laboratories. 
The Electrical Standards Laboratory of The Sydney County Council 
engages in the derivation of electrical quantities required for the 
precise determination of electrical energy and for the calibration of 
the wide range of Council’s modern instrumentation. The laboratory 
is presently developing computer based systems to enhance these 
techniques. 

The prospective applicant should have an Electronic or Electrical 
Engineering Certificate from a recognised college (or its equivalent), 
be self motivated and have experience in and an aptitude for 
electrical or electronics measurements and the use of personal 
computers. 

On appointment, the successful applicant will be located at the 
Chatswood Testing Laboratories and be eligible for a range of 
attractive benefits. 


Applications or enquiries should be made by telephoning: 

Mr. Ray Garrett, The Sydney County Council Testing 
Laboratories, 14 Nelson Street, CHATSWOOD. 
N.S.W. 2067, (02) 410 5171. 

CLOSING DATE FOR APPLICATIONS 
MONDAY, 16TH NOVEMBER, 1987. 
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Hitachi LCD 
Drivers 


(0 




segment driver.$12.00 

HD44780A00 (FP80 package) 


(0 


Hitachi Dot- 
Matrix L.C.D. 
Displays — 
complete with 
drivers 


(0 


(■) 


(fl 


_ is in alpha-numeric 

displays. Prices now slashed to 
clear - strictly limited stocks!! 
H2538A40 pos. (40x1) $80.00 
H2539 80 pos. (40x2) $85.00 
H2535 32 pos. (16x2) $40.00 
H2532A 16 pos. (16x1) $35.00 


MAGNAVOX 
SPEAKER-WHAT 
A BARGAIN!! 

Top quality 8" 8 ohm 20 watt 
Magnavox wide range twin 
cone speaker at massive 
savings. Stocks limited!! 

only $8.50 each 
or 4 for 
$30.00 


(0 





Top quality "Saft" 
NiCad Rechargeable [ 
Batteries 


The best there is 
NiCads. 

typeC 
1.2V-2Ah 
$8.00 ea. 
type sub C 
1.2V — 1.15AH 
$5.50 ea. 


ICs and Semis at 
all-time low 
prices. We'll send 
the opposition 
into thermal 


runaway!! 

6802 CPU . $3.00 

$2.95 
$3.95 

27128 .$10.50 

5117/6116 P3 . $2.50 

27256 .$10.00 

21L02/SR .$1.00 

2102L/SR . 10 for $2.00 

2SK216 MOSFET. $2.00 

3096 NPN/PNP Transistor Arra 




1489 . . 




68000 CPUs prices 
slashed 


selling for $99.00 each. High 
performance 8MHz CPU chips. 

only $45.00. 



Sheridan's prices are 
coming down 


Give yours 
Sheridan’s J 


"THE ALPHAS" — CRAZY SPECIALS 


.50 


. 75<t 


. 75<t 


4N31 Opto-coupler .$1.00 

1458 DLL. or Can OP AMP . . 60<t 
32.768KHz dock crystal .... $1.25 

4001A. 10 for $1.00 

4020A . 10 for $1.95 

74LS112 Dual "JK" 

Flip-flop . $2.50 

74LS217 Trip. Input NOR gate . 35<t 

4539B Dual 4 ch. Data. 80<t 

CA3098 Prog. Schmidt 

Trigger .$1.50 

74LS163 Bin. counter Sync. ,. $1.10 
4503B Hex state N-l buffer .. 45<t 
4017B Hex D Flip-flop. 85<t 


$1.00 
$0.75c 
10for$2 
10for$2 


$3.95 

$3.95 

$1.50 

$5.00 


$5.50 


$1.75 
$2.50 
4 for $1.25 
10for$1.00 


$1.00 


$5.00 
10 for $4.00 
$3.95 
$1.00 


Only while stocks last 

"A" Pye Cradle relays-4P c/o 24V c/w base 

"B" 2N6211 PNPTransistor 

"C" Resistor networks. lOassorted, SIPandDIP 

"D" 240VAC Garrard Turntable motors 

"E" Transistors-BD679 Darlington NPN (T0126) 

"F" BD262PNP Darlington 

"G" TIL312 Common anode 7 segment LED display 

"H" 2SK133 MOSFET (T03 case] 

"I” 2SJ48 MOSFET (T03 case) 

"J" 2SK216 MOSFET (TO220 case) 

"K" 2 'Vero' Instrument Case Handles 

"L" PC Mounting 5 pin DIN socket 

"M" Pressure Mats 175 x 530mm 

"N " 12 Digit seven segment displays inc. data 

'O' Mini lamps, 28V/0.024A, wire leads 

"P" NE2 90Vneon lamps, wire ends 

"Q" SPDT Momentary slide switch 

" R" SPDT on-off-on lever switch 

'S' 5 x 6.5mm enclosed switch stereo sockets 

"T" Zener Diodes, 51V20W, Stud Type, 

"U" GE Glass bead diodes 100V2.5A 

"V" Enclosed 3AG fuse holder 

"W" 1 pole 10 position Thumbwheel switch 

"X" BUX66 PNPTransistor 

"Y" Spectral50Kohm lOturn "Helipot" 

*Z* Transistor, BUX66,200V/2A 35W PNP 

"AA" 2532-4Kx 8 EPROM 

"BB" Large wound pot core assembly 

"CC" 15way0.15" Edge Connector (ex-unit) 

"DD" 10 assorted thermistors &VDR 

"EE" 21 way polarised plug, socket and B/shell 
"FF" 100 Poly. Insul. Washers 

5asstd. Multi-tumTrimpots 
10 asstd. Tag strips, 2 to 7 way 
30 asstd. disc ceramic caps 
Belling Lee size "OO" panel fusholder 
4 wire-wound pot meters PCB100,220, 

470ohms IKohm 

150 ohm 25 watt wire wound rheostats 
4 mini-trimcaps 15-60,6-60,12-75,1 -90pf 
Transistortype Var. Tuning Capacitor 
12VDC S/P c/o Open Frame Relays 
Mini "Jones” 8 way plug, socket and Hood 
Mini "Jones" 4 way plug, socket and Hood 
Lock-down caraerial, lead and plug 
12V Solid State DPST"LED" momentary 
pushbutton switch 

Transformer, 240V to 2 x 9V, 800 & 50mA 
6' Audio Lead, 5P DIN Plug to4 x 6.5 mono plug 
6' Audio Lead, 5P DIN Plug to 1 x 3.5 plug 
Stainless Steel mini flat-nose pliers 
Pushbutton telephone unit (component value) 
it 1016 pin DIL 1C sockets 

"ZZ" 1040 pin 1C sockets 

Due to the very low budget prices of the above items, no 
credit card orders can be accepted. Cash or cheque only. 

Save 45% on Ferguson 240 to 110V 
Stepdown Trannies. 



EXCLUSIVE 


'GG' 


$2.50 

$1.00 

$1.00 


CPU Modul 
8088 instal 

Includes one Intel P- 
1 x74LS04N, 1 x74L 
'RESNET', 1 x 40 pin 
The board measure! 
new and unused. 

only $6.95 


$1.50 

$1.00 

$1.00 

$1.25 


"QQ" 


$2.25 

$1.75 

$4.25 


"WW" 


$9.95 

$2.50 

$1.50 

$1.00 

$5.50 

$9.00 

$1.00 

$3.75 


Quite amazing va 
Limited stocks onl) 

The Ultimal 
Controlled 
Station 

The Solomon electro 
soldering station ii 
electronic control, 
tip temperatures fror 
degrees F without th 
heater element. Tern 
plus/minus 10 degr 
(24V) and the tip is 
line. Electronic switcl 
components from 
with mechanical s\ 

■ Heater voltage 24 

■ Heater power 48V 

■ Temperature direc 

■ Constant temperc 

■ Temperature Conti 

only $220 


These tully approved 240 to 115V stepdown transformers normally sell for 
$99.00. We have limited stocks at silly prices: 


■ 240V to 115V stepdown 

■ 125VA rating, fully enclosed with two pin US type outlet, 1.5A fuse on output iSKS 

only $55.00 


EX-TELECOM 'QWERTY' KEYBOARDS 

We don't know much about these, but they contain approximately 90 PB keyboard 
switches (easily worth $1.50 each), I.C.s and sundry components. 

I only $30.00 each 



































elf a lift with 
ew low prices! 


id 

er cables 
tachi 


; with tin overcoating for 

ty 

3 40pF/ft 


Crouzet 
Synchronous 
Motors 

A motor drive system for accurate tin _ 
driving in instrumentation, machine and 
process control. 1000s of uses including & 
robotics. 240VAC, 50Hz, 2.8W/15mA. [Q 
Direction: Anti-clockwise, 60rpm 

only $6.50 slashed from $10 

Computer Grade | 
Electros at Rock jf] 

Bottom Prices ^ 

Capacity Volts Make 


Ferguson Power 
Transformer 

PRI.l 0-110V-120V-130V, 50Hz 
PRI.2 0-110V- 120V- 130V, 50Hz 
SEC.l 8.5V at 10A 
SEC.2 15.5V per sided, at 1A 
L, SEC.3 14.5V per side at 0.5A 
■ Size: 95x90x80mm. 

• 1 Further reduced from $45.00 
“I UNDER HALF PRICE! 

HI- LIMITED QUANTITVJ 

? only 
! $35.00 

PIA Height Price 1 



Our competitor's prices are 
going through the roof! 


180V 


PU (socketed), plus: 
I x 74LS273N, 1 x 
rap 1C socket. 

)mm and is brand 



Nichicon 
250 Sprague 
60V Sangamo 
40V Sprague 
25V Sprague 
40V Sprague 
10V Philips 
16V Philips 
25V Philips 
10V Philips 

_ _ _ , unused stock. Mounting clips and hardware 

are available for 50<t per set. 

"D" type Connectors slashed. 

,\ Lowest prices in Australia, by the^j 
truckload! 

DE9P 


470mfd 

500mfd 

9,100mfd 

10,000mfd 

14,000mfd 

14,000mfd 

22,000mfd 

33,000mfd 

47,000mfd 

100,000mfd 

All are brand m 


»E9S 


9 pin male 
9 pin female 
9 pin male right angle 
9 pin female right angle 
Backshell 


15 pin male 
DA15S 15 pin female 

DA15P/RA 15 pin male right angle 
DA15S/RA 15 pin female right angle 
D15 __ Plastic backshell 

25 pin male 
25 pin female 
25 pin right angle male 
Metalised Plastic Backshell 
Plastic backshell 


DD50 

D940002 



Sealed Lead-Acid 
batteries at 
baffling prices 

The LCR series is a new type of 
sealed lead-acid rechargeable 
system. Withstands rough 
operating conditions, overcharge 
and overdischarge. Perfect for 
portable equipment, 
standby use, photographic, 
and security equipment. 

Low internal resistance 
(40mohm) 

■ Low self discharge (64% 
rapacity after 12 months) | 

■ Excellent for standby us 
Expected float life 
jreater than 

I6V/1.2AH 
only $16.50 
6V/3.2AH 
only $23.50 

Compo packs 

And better value than ever! 11.5kg 
kilos of useful and hard to get 
components including: 

Transistors 
Capacitors 



Plessey Nickel 
Cadmium charger 

_ 

j . I 

Plessey has developed a charger 
specifically for professional users 
of ni-cad batteries. The A100 will 
charge single or multiple cells (up 
to 20) with capacities from 
lOOmAh to 7Ah at a charge rate 
of 10% of their rated output. 
Accelerated charging at higher 
currents is also possible. 

■ will charge single cells or packs 
up to 20 cells 

■ 7 switch selected, constant 
currentchargerates-10,50,100, 
120,200,400mA and 800mA 

■ 240VAC operation 

■ Extensive protection against 
short and open circuit 

■ Automatic overload against 
cut-out and cut-in 


50 Way Plug and Socket 
& Backshell 

*D* Type Retaining Clips 
per pair 

E-cell Timers at timely 3mm Spiro band 
—■*— cabling at big savings 

3mm Cable binding material at under 
wholesale! Grade U Spiro binding in 


prices 

Plessey E-cells (type 560-0002). For 
timing, integrating and counting. 
Case - silver 
Anode-gold 

only $2.00 

10 for $17.50 

inc data sheet ‘ 



Potentiometers 
Edge connectors 
Switches 

• 240VAC motor 

• Relays etc., etc. 
only 100 Pacs available 

at only $15.50 + 

it kouioi w.uuv _ ... no p dj*fc An 

boxes of 50'metres. r rop quality from Bride ^ _ safefactjon 

only $8.50 guaranteed or your money back. 



and Brown. 


Plessey Charger 
Cases 


ready punched for switches, 
terminals, LED indicator. Perfect for 
small projects. 80mmm(H) x 140mm 
(W)x 150mm (D). 

only $10 each 


MANUFACTURERS 

We buy large and small parcels of 
surplus ICs, transistors, capacitors and 
related electronic stock. Immediate 
settlement. 

contact: 

Mike Sheridan 


$10.00424.99 _ 
$25.00-$49.99 _ 
$50.00499.99 _ 
$100 or over _ 


_ $3.50 
-$4.50 
_ $6.50 
$8.00 


SHERIDAN ELECTRONICS pty. ltd 

164-166 Redfem St., Redfem NSW 2016. 

Phone (02) 699 5922,699 6912. 

Mail Orders to: PO Box 229 Redfem NSW 2016. tTrin ™-*6 riri 

NotetWe accept Bankcard Mastercard & VISA. However, we L Qnd overweigh t articles 
cannot give quantity discounts on Credit Card purchases or account sen | gkyroad Freight Forward, 
orders. Minimum for account orders is $50.00. Minimum order is Tradina Hours - 

$10.00 exclusive of postage and packing. All prices include Sales Tax. M on .p r , _9^ m _ 5.30pm 

Large and overweight articles sent Skyroad Freight Forward Thurs_9am -6.00pm 

ALL PRICES ARE FOR THIS MONTH ONLYOR UNTIL STOCKS ARE SOLD. Sat-9.30am - 1.00pm 
































DC Electronic Fuse 


Have you ever experienced trying to service 
existing equipment or get a new project 
operational, only to keep blowing fuses? Well, 
this low cost project is the answer. 

by PETER HARRIS 

It is simple to build, easy to use, and 


should become a very useful piece of 
test equipment for the professional’s 
workbench or the hobbyist’s “shack”. 

It features fast and slow blow set¬ 
tings, manual reset button, LED “fuse 
tripped” indicator, two current ranges 
0-1A and 0-10A fully adjustable via a 
pot and calibrated scale, and operates 
off a single 9V battery. 

By the way, the Electronic Fuse has 
been designed by Altronics Distributors, 
of Perth WA, and this firm is able to 
supply complete kits for the project. 


non-inverting inputs. When the voltage 
on the non-inverting input exceeds that 
of the inverting input, the comparator 
switches its output high. The opposite 
input action will cause the output to go 
low again. 

The reference voltage is fed into the 
non-inverting input (pin 3), and the cur¬ 
rent sense voltage is fed into the invert¬ 
ing input (pin 2). When the current 
sense voltage exceeds the preset level 
from RV2, the output of IC1 switches 
low. 


The reference voltage is derived from 
the 5.1V zener diode ZD1, which feeds 
a voltage divider comprised of a 15k 
resistor and RV2 in a parallel with a 
1.8k resistor. The maximum voltage 
available to the comparator is 0.47 
volts. This means that the voltage at pin 
2 must exceed 0.47V before the IC 
turns off. The 100 ohm trimpot RV1 is 
used to set the current sense voltage to 
exactly the same as the reference volt¬ 
age. This sets the full scale current trip 
to 10A (or 1A in the case of the 1 ohm 
resistors). 

The purpose of the l.OuF capacitor 
(C4) between pin 6 and pin 2 is to pro¬ 
vide high frequency feedback, to keep 
the system stable and to provide some 
noise immunity. 

The trip and relay driver section is 
that associated with IC2a and SCI. 
When the output of the comparator 
switches low, the output of the inverter 


How it works 

The circuit can be broken up into 
four sections. These are: 

1. Current Sense 

2. Comparator 

3. Trip and relay driver 

4. Power Supply and Inverter 

These will now be described in turn. 
The current sense section comprises 
the low value resistors, and the current 
range switch SW4. With the switch in 
the 10A position, the input current will 
flow in through the relay contacts, 
through the switch and through the two 
0.1 ohm resistors, back to the output 
terminal. When current flows through 
these resistors, a small volt drop is pro¬ 
duced across them. The actual voltage 
will be Iin x 0.05 which equals 0.5 volts 
at 10 amps. 

This small voltage appears across the 
100 ohm trimpot RV1 which can be ad¬ 
justed to calibrate the unit. With the 
switch in the 1A position the current 
flows through the two 1 ohm resistors. 
This means that to produce the same 
voltage drop, the current is reduced by 
a power of ten i.e., one tenth of the 
value of the 10A range or 1A. Note 
that the in-circuit resistance is now 0.5 
ohms, not 0.05 ohms. 

The comparator section comprises 
IC1, RV2 and associated components. 
The comparator works by comparing 
the two voltages at the inverting and the 


The completed unit, housed in a compact Jiffy box. 
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switches high (IC2a), which switches the 
SCR on. The only way to reset the SCR 
(i.e., turn it off) is to remove the volt¬ 
age on the anode. This is done with a 
push to break switch. The SCR provides 
the earth for the “blown” or trip indica¬ 
tor LED and the relay. 

The “slow blow” feature of the circuit 
uses the time constant formed by the 
47k resistor R9 and the lOuF capacitor 
C7. Initially the capacitor is charged 
(output of IC1 high). When the compar¬ 
ator switches low, the capacitor begins 


to discharge via the 47k resistor. When 
the voltage drops to 1/3, the inverter 
changes state and thus trips the SCR. 
The time can be adjusted by changing 
the value of the capacitor: the larger 
C7, the longer the delay before the fuse 
will trip. 

The final section is the power supply 
and charge pump. The power for the 
circuit is derived from a 9V battery, and 
is decoupled by the lOOuF (C5) and the 
O.luF (C6) capacitors. 

Because the circuit runs on 9V, a 


standard 12 volt relay will not work. As 
a 6V/10A relay is both expensive and 
hard to obtain, a small charge pump 
converter has been used to bring the 9V 
up to about 15V. The charge pump is 
formed from IC2b and IC2c, and associ¬ 
ated components. 

The pump works as follows. IC2b is 
configured as a CMOS square wave os¬ 
cillator. The 68k resistor Rll charges 
the O.luF capacitor C8 until the upper 
hysteresis limit is reached, at which 
point the output goes low. The O.luF 



Inside the case, with most of the parts visible. 
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Parts List 


Resistors (All 1/4 watt unless 
specified) 

R1,R2 0.1ft 5W 
R3.R4 1ft ,5W 
R5 10k 
R6 1,8k 
R7 15k 
R8 4.7k 
R9,RIO 47k 
R11 68k 

R12 390ft 

RV1 100ft horizontal mount 
trimpot 

RV2 10k linear 

Capacitors 

Cl ,C7 10uF/16V RB electrolytic 
C2 .01 uF green cap 
C3 220pF ceramic 
C4 1 .OuF tantalum 
C5 100uF/16VRB 
C6,C8 O.luF green cap 
C9,C10 3.3uF/35V tantalum 
Cl 1 220uF/25V RB electrolytic 

Semiconductors 
D1,D2,D3,p4,D5 
1N4148/1N914 
D6 1N4001/2 etc. 


ZD1 

5.1V 400mW zener 

SCI 

C103/2N5064 

IC1 

CA3130 FET input op 
amp 

IC2 

40106/74C14 hex 
schmitt trigger 

LED1, 

Red 5mm LED 

Switches & Relays 

SW1.SW3 SPDT miniature 
toggle 

SW2 

Push to break momentary 
push button 

SW4 

SPDT 10A Rocker 

RL1 

SPDT 10A 


Hardware 

1 x Red binding post 
1 x Black binding post 
1 x Knob 

1 x Battery snap 

2 x Solder plugs 

1 x PCB coded K-2535 
1 x LED mounting bezel 
1 x FI-0203 jiffy box, punched 
and silk screened 
Rainbow cable; 

heavy duty hookup wire; solder, 
etc. 


Electronic Fuse 

capacitor now starts to discharge, and 
continues until the lower hysteresis limit 
is reached — at which point the output 
swings high again, and so the process is 
repeated. The frequency at which this 
happens is approximately 68Hz. 

When the output of IC2b is low, 
3.3uF capacitor C9 is charged to 9V via 
1N914 diode Dl. When the output 
switches high, the voltage on the nega¬ 
tive side of 3.3uF capacitor goes to 
+9V. This effectively “jacks up” the 
positive side to +18V (due to losses this 
voltage is about 15V). IC2c does exactly 
the same thing, but its output is 180 de¬ 
grees apart, i.e., while one capacitor is 
charging, the other is supplying the 
load. 

Both sides of the pump feed the 
220uF capacitor Cll, so that this de¬ 
velops enough charge to activate the 
relay (the charge pump does not have 
enough current capacity to drive the 
relay directly). Because the charge 
pump cannot supply much current, the 
voltage on the 220uF capacitor will drop 
to about 9V when the relay pulls in, but 
this is OK 9V will hold the relay in, but 
not enough to pull it in. 

Note that the relay is wired such that 
it does not draw current until the circuit 
trips. This extends battery life. 

Construction 

The construction of the Electronic 
Fuse has been greatly simplified by its 
mechanical design. It has been designed 
to fit into the Altronic H 0203 Jiffy 
Box,which measures 67 x 130 x 42mm. 

The printed circuit board (PCB) just 
snap fits into the jiffy box, eliminating 
the need for spacers etc. 


Prior to assembling the PCB just try 
snapping it into position to ensure that 
it fits. If it needs adjusting, now is the 
time to do it. 

Start assembling the PCB by first in¬ 
stalling the 1/4 and 1/2 watt resistors. 
Next insert the diodes, paying particular 
attention to their polarity. A point to 
note is that the 5.1V zener diode in 
some instances resembles a small signal 
diode, so take care here. 

Following the diodes come the ca¬ 
pacitors and the two ICs. Once again 


take care with the orientation of the 
electrolytic capacitors and the ICs. Fi¬ 
nally insert the SCR (again watch orien¬ 
tation), the trimpot, the relay, and the 
5W resistor. With the 5W resis¬ 
tors, space them off the PCB by about 
3mm or so, for better heat dissipation. 

Once all components have been in¬ 
stalled and soldered, check your solder¬ 
ing. Make sure you have not bridged or 
shorted adjacent tracks. Ensure that 
you have soldered to all component 
pads. Having satisfied yourself that all is 
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Specifications 

Current Rating 

0-1A DC 

0-10A DC fully variable 

Max Voltage Rating 

24V DC at 10A 

Supply Voltage 

9V alkaline cell 

Trip Time 

Fast Blow at 200% of rated 
current approx .75 seconds 

Slow Blow at 200% of rated 
current approx 2.5 seconds 

Reset Time 

Approx. 1 second — depends 
on battery condition 

Accuracy 

At half scale depends on 
calibration 

At full scale, 10% of indication 

Terminals 

Binding post/banana sockets 
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r * 
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OK, place the PCB aside for the time 
being. 

Next comes the front panel. This is 
simplified with the Altronics kit, as all 
holes are pre-punched and it is just a 
matter of positioning the parts as shown 
on the wiring diagram. Note: We used 
the Red terminal for the IN and the 
Black terminal for the OUT. 

When mounting the binding posts, cut 
the non threaded section off with a pair 
of cutting pliers so that they will clear 
the PCB and power resistors. Do not 
use your side cutters, as they may 
break. 

The rest of the front panel is straight 
forward and should not present any 
problems. 

Finally comes the wiring. Following 
the wiring diagram carefully, wire the 
unit, using the appropriate size insu¬ 
lated hookup wire. Use heavy gauge 
wire for all the high current circuitry. 
This is indicated on the drawing. All the 
rest of the circuitry uses rainbow cable. 

It is important not to make the con¬ 
necting wires too long. Otherwise it will 
be difficult to fit everything into the box 
once it is all completed. 


IMPORTANT NOTE! 

Please note that the project de¬ 
scribed in this article is designed to 
protect equipment and experimen¬ 
tal circuits connected to a low volt¬ 
age DC power supply. It is NOT 
intended to replace a fuse or circuit 
breaker in AC circuits operating at 
any voltage level. 

It should not, in any circum¬ 
stances, be connected directly to 
the 240V power mains. 


With the wiring completed snap the 
PCB into the box towards one end. This 
leaves room at the other end for the 
battery which can be secured in a num¬ 
ber of ways. In our prototype we used 
Blue Tac. Sponge rubber is also ideal, 
or it can be left as is and the pot will 
stop it travelling too far. 

All that remains now is the set up 
and test procedure. 

To use the electronic fuse, simply re¬ 
move the equipment or circuit’s existing 
fuse from its holder and clip the elec¬ 
tronic fuse across it, connecting the IN 
terminal to the unfused side, and the 
OUT to the fused side of the circuitry. 
This can be determined by removing the 
fuse and switching the unit on. Then, by 
using your multimeter, measure the 
voltage on both sides of the fuse holder. 
The side that registers a higher reading 
is the IN side of the fuse. 

Having connected the electronic fuse 
into the circuit, select the maximum 
current desired, switch the electronic 
fuse on and hit the reset button. With 
this done, switch the suspect unit on. If 
the suspect unit endeavours to draw 
more current than selected, the elec¬ 
tronic fuse will trip. 

NOTE: It is important that you con¬ 
nect the input to the fuse the correct 
way around, otherwise damage may re¬ 
sult. 

It should be noted that the electronic 
fuse is not a precision instrument, in the 
sense that if you dial up 500mA, it may 
in actual fact be 450 — 550mA. But its 
tolerance rating will be superior to that 
of a normal glass fuse. 

To calibrate the completed unit you 
can either use a current limited power 


supply or a standard power supply with 
a current meter. 

Turn the fuse on and rotate the cur¬ 
rent control fully anti-clockwise. Set the 
trimpot for the mid position and the 
fast/slow blow switch to “slow”. 

If you are using a current limited sup¬ 
ply, set its current limit to 0.5A. 

Set the fuse to the 1A range and ro¬ 
tate the current control fully clockwise. 
Then connect the positive lead to the 
input terminal and the negative lead to 
the output terminal. 

The relay should not trip. Now rotate 
the current control back until the relay 
clicks in; this proves that the unit 
works. Rotate the current control to the 
1A position and reset the fuse, by press¬ 
ing the reset button for a second. (Note 
that it takes about a second to charge 
the 220uF capacitor). 

Continued on page 141 


Compilers for 

Single-chip 

micros 


“C” Cross compilers lor PC/XT/AT ' 
and VAX hoati by IAR for 

★ 8051 ★ 68HCII 

★ 6301/6801/6803 *64180 

FEATURES: 

★ ANSI “C" standard 

★ IEEE 32 bit floating point 

★ Trig. exp. and log. functions 

★ Easy interface to assembler 

★ Produces compact, romable code 

Package includes compiler, 
assembler, universal linker, 
librarian and run-time library. 

MACRO DYNAMICS^ 


80 Lewis R d., Wantirna South 3153. 
Tel: (03) 220 7260 Fax: (03) 220 7263 
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rHUNt YUUh UnUtn — AL I nUiNlOo l ULL rntt uuoayyuu/ 


Save Up To 50% On Top Quality 
D Series Connectors! 
Fantastic Value 

D Series Computer 
Connectors^ Gold Plated 
Professional Series 

Items Marked • are 1/2 Price or Less 


DB9 ^0* 

P 3000 Male 9 Pin 2.95 1.95 
P 3010 Female 9 Pin 325 1 60» 
' -20 Male PCB Rt/L 3.75 3.60 
. ..30 Fmale PCB Rt/L 4.50 3.25 
P 3040 Male PCB mnt. 2 .95 2.85 
P 3050 Fmale PCB mnt. 3.95 3.25 
P 3090 Backshel I cover 1^95 i’29 

DB15 

P 3100 Male 15 Pin 3.25 2.50 
P 3110 Fmale 15 Pin 3.85 1.90* 
P 3120 Male PCB Rt/L 4.35 2.95 
P 3130 Fmale PCB Rt/L 5.50 2.75* 
P 3140 Male PCB mnt. 3.85 1.90* 
P 3150 Fmale PCB 4.85 2.40* 
P 3190 Backshell cover 2.20 1.10* 


High Quality — High Power Ratings 
Polypropylene Loudspeakers 

Virtually all the famous "Name' loudspeaker makers now use Bexfrene or Polypropylene Cones 


•r ot any of these line speakers tor a traction ol what 

Note: the conservative power ratings, the massive magnets employed and 
high order sensitivity specifications with these fine Drivers. 

Brief Specifications (All 8 ohm Voice Coil Impedance) 

6 1/2" Woofer/Midrange 

30 Watt RMS-50 Watts Max 

C 3055 $24.50 

Frequency Response to—3000Hz Resonant 
Frequency 36Hz Sensitivity (1 M/1 Watt) 87db (+ 
or -2db Voice Coll 25mm Nett Weight 900gm 


10" Woofer 

60 Watt RMS 100W Max. 

C 3065 $65.00 

Frequency Response to—3000Hz Reaor_ 

Frequency 30Hz Sensitivity (1 M/1 Watt) 92db (* 
or -2db) Voice Colt 38mm Ned Weight 2650 gm 


8" Woofer 

60 Watt RMS 100W Max 

C 3060 $49.50 

Frequency Response Fo—3000Hz Resonant 
Frequency 33Hz Sensltlvlty(M/1 Watt) 90db (+ 
or -2db) Voice Coil 38mm Nett Weight 2200 gm. 
Electromagnetic Q .4 Magnet 836 gm. 

12" Woofer 

100 Watt RMS 150W Max 

C 3070 $99.00 

Frequency Response fo—2000Hz Resonant 
Frequency 23Hz Sensitivity (1 M/1 Watt) 93db (+ 
or -2db) Voice Coll 38mm Nett Weight 3620 gm 



DB25 


P 3220 Male PCB Rt/L , „ 

P 3230 Fmale PCB Rt/L sigo 3.45* 
P 3240 Male PCB mnt. 4.95 2.45* 
P 3250 Fmale PCB mnt. 9.25 3.10» 
P3290 Backshell cover 2^20 l! )e 



PROFESSIONAL 
SERIES RACK CABINETS 

Now your preamps, Amps, Control Modules Monitor 
Panels etc. can look every bit as pood as Technics 
Nakamlchl and other top manutacturers. 


Chargers. We suggest the mounting of 

Order With Either Black Or Natural Anodised Front Panels 

H 0417 Natural Anodised Front Panel $89.00 H 0418 Black Anodised Front Panel $89.00 

O-'..—Ions; 

Altronics H 0590 Front Panel 3 unit Rack size 480mm x 132mm x 3mm Base 1 0mm steel, ventilation slots provided Top 
slots provided Internal Dimensions 125 x 370 x 250mm External Dimensions 130 x 440 x 252mm plus 

“*■-“— 1 —*-*- 1 - 1 -* - top/base. 


Ih Black anodised all 


* 


•: This 

product is a genuine 
Pan Brake Bender 
allowing you to make 
quite complex chassis 
boxes, lids, trays etc. - 

to be confused with inferior Non Pan 
Brake simple benders currently sold 
by our competitors. 

Value Plus 

T 2400 . $99.95 


Nifty Little Chassis Maker 
' Pan Brake Bender 

Make Your own 
Chassis and Cases 
and Save a Fortune 



ALL ALUMINIUM CONSTRUCTION 
FEATURES: These beautifully crafted rack cabinet boxes will give your 
equipment a real 1st class appearance with removable top and bottom 
cover panels • All dimensioning conforms to the International Standard 

• Natural or Black finish • Ventilated lid • Deluxe finish front panel 

• Individually cartoned • Supplied in Flat Pack Form - Easily assembled in 
minutes - Side Elevations:- D=254mm C (Internal Chassis Height) • 

B (mounting Bolt Centres). 

SIX NATURAL AND BLACK FINISH MODELS - The Black or Natural 
finish cabinets are each available in 44mm, 88mm or 132mm high models. 
Mounting hole centres conform exactly to International Racking 
Specifications both vertically and horizontally. 


Brilliant Solar Panel Array 18V 

Fantastic for Trickle Charging 12V E 


_ 400mA 

Battery Systems 


Cat. No. Finish 

H 0401 Natural 
H 0402 Natural 
H 0403 Natural 
H 0411 Black 
H 0412 Black 
H 0413 Black 
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$59.95 $50 
$69.95 $62 
$85.00 $79 
$59.95 $52 
$79.95 $70 
$89.95 $80 


• FOR DESPATCH P& P CHARGES AND ADDRESS DET 



FER TO OUR AD. ON PAGE 
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Great Test Gear 
At Bargain Prices 

150MHz Frequency Counter 




SPECIFICATIONS:- 
Frequency Rang* 
Gala Tim* 


. . 20V P-P 

Sensitlvlty:- 

I • 10Hz - 30 MHz 25mV - lOOmV 

• 10MHz - 150MHz lOOmV - 300mV 

• Power requirement 9V DC at 100mA 

Use Our 9V Plug Pack M 9004 Q 1520 .$199.00 

Audio Frequency Generator 

Often in testing audio circuitry it is necessary to have an accurate ar 


SPECIFICATIONS:- 

- 10 Hz - 1MHz 

+/- 3% + 2Hz 
Sine/Square 
Sine : 8V RMS 
Square : 10V P-P 
Output Attenuator 0,-20 db.-40 db 
and fine adjust. 


Q 1540 . $249.00 

RF Signal Generator 

An RF signal generator is an absolute must when it comes to radio 
servicing. With provision for both internal and external modulation this 
gen erator is a win ner. 

SPECIFICATIONS:- 
Frequency Rang* 100KHZ - 150MHz 
In 6 Ranges 

RF Output L*v*l lOOmV RMS 

Accuracy +/- 

Modulation:- 

• Internal (30% Depth) IKHz 

• External 50Hz - 20KHz 

• Crystal Locked Oscillator 

Q 1550 . $199.00 

Brilliant Auto Ranging Digital Multimeter 



Q 1075 Only $99.95 

Free Select either a carry Case or Holster 
this Month with your Q 1075 at no charge 

Specifications 

DC Voltage: Rang** 5(200mV, 2V, 20V, 
200V, 1000V) DCV Accurancy 0.5%+ 

1 DGT AC Voltage: Ranges 4 (2V, 20V, 
200V, 750V) ACV Accuracy 0.75% + 5 
DGTS Input Impedance 10M Ohm Min. 
DC Current: Accuracy 20mA-0.75% +1 
DGT 10A-1.50% + 5DGTS 




EA's Greatest Amp Project 
In 10 Years 


Slxty-SIxty' 

Integrated Amplifier Kit 

(EA May .June .July '86) 


80 watts per channel into 8 ohm 


:nanr>ei into 8 ohm loads • Very low noise on all inputs - better than CD 
Very low distortion • Excellent headroom • Tape monitor loop • Tone 
jntre detent and defeat switch • Mono/stereo switch • Toroidal power 


performance 


$299 




"This New Amplifier offers a standard of performance tar ahead ot any- I 
MagratedSte SoA^'pl'lfl pu *" th9d ,nd ah,ad ol mo,t commercial 1 
'll la halt to ona third of tha coat ot an Imported Amplifier with equlvalt... 

’ performance". Says Leo Simpson Managing Editor 
ilia Magazine. 

speakers simply amazed us. The secret, ot course is 

--j^o n Dc^S'zreT 64 ' * y,,ems 

Build These Fantastic New 0>|y|Q 
Playmaster HiFi Loudspeakers M 4 * 4 **! 

See Electronics Australia Sept ’U full kit K 5090 . 

i to the $600 to $800 needed for a fully Imported pair 
these are the ones to go for. r I 


Electronics Austral 
The reproductive pui 
the DANISH VIFA.Dr 


If your budget won' 


Exhilarating Sound Performance 

Brilliant Digital 
Headphones 

Incredibly Comfortable 

• Utilizes newly developed flat disk vibrator 
copper clad aluminium wire voice coil and 
Somanum cobalt Magnet. The resultant 

• Frequency Response 20Hz to 20KHz. 

C 9010 ,. ■■ $39.50 
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LOOK 

Great Projects To Build 


Fantastic New Kit From EA 

Super Large LED 
Display Module 

(Display 150 x 60) 

LED display that can be 

--._y off? This sinale digit 

Imm high seven segment LED display 
dule is just what you need. It can be used as a 

'-* common anode and 

displays, can be either 
en, and can be provided 
_ - right or left. 

External DC Supply Required 20 - 24V at 150mA 

K 1225 $49.95 

I This Natty Single Button Security Lock Is Just The 
Shot For Your Garage, Workshop, Wine Cellar 
Or Front Door 

4—Digit 
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Bench Top 
Power Supply 

3-30V to 1 amp Max.wlth 


Transistor Tester 

For 


In 
Circuit 
Testing 


$17.50 


i 


$79.oo 


UNSOLDER 

SUSPECT 

TRANSISTORS" 


protected * Load switching * Current limi 


I SPECIFICATIONS: 

■ * Output Voltage - 3 to 30V * Output 
Current - 0 to 1 amp (fully variable) * Load 
getter than 0.2% from 0 to full 
ut Ripple-Less than 2mV RMS 


LU 


Jd * Output 
it K 3210 




Low-Cost Unit ~~T’ W 

Checks Values from IpF - IOOuF 

Uparaded Digital Capacitance Meter 

resKJings °or each'range are^WLOn^ancpMlwu^N^'adjustments^te 
n«MMrv when taking a reading. You simply connect the capacitor to the 
teTt Sals and sTct the appropriate.ranoe The circu t can secure e y 
measure capacitance down to one picofarad (IpF). This is made possiDie 
by the internal nulling circuit which cancels any stray capacHance 
3 between the test terminals or test leads. So when you measure a bpt- 
capacitor, the unit will display 5pF. 

J K 2522 .$ 79 ' 00 


03 


$6.00 OVERNIGHT JETSERVICE - 
We process your order the day 
received and despatch via. Overnight 
Jatservlce Courier for delivery next 
...n^rroKTomTH day Country areas please allow 

FOR INSTANT SERVICE 3K^s'° na 24-48 800 * , 

"85 rS°i sawttsusssffc.a 

TOLL rrtCC than iokg S -allow 7 days for delivery 

008 999 007 $10.00 HEAVY HEAVY SERVICE -Ail 

PERTH METRO orders of 10Kgs. or more must[travel 

Akin a/udc Express Road - Please allow 7 days 

AND A/Hnb for delivery. 

(09) 328 1599 INSURANCE - A* w,th 

> utii nonCDC every other Australian supplier, we 

ALL MAIL ORDERS send goods at consignees risk. 

P O Box 8350,Perth Mail Exchange Shou |d you require comprehensive 

“°° ESZ&SZ* SSLSW: 

PACKING A DELIVERY CHARGE (minimum charge $1) ; Wh«in Phone 

$3.00 DELIVERY AUSTRALIA WIDE orderlng please request lh»urance_ 

- We process your order the day TOLL FREE PHONl order 
recetved and despatch via. Australia Bankcard Holders can phone order 
Post Allow approx.7 days from day toll free “P to 8pm BMtorn SPntod 
you post order to when you receive Time. Remember with our Ovemig 
goods Weight limited 1 Kgs. Jatservlce we deliver next day. 

CZSHHMB I'll u Ml — 

COUNTRY CITY CITY 

* p LBANY StEquip. 2125999 ^le.... 6023499 

SSSSS&'■''**' ~~...a-«n 'SSSSE..AM0* 

W » U»UN S UBU RBS 

GERALDTON Brighton Giltronics 5809839 

I K.B.EIectromcs Electronics*.. 2963531 CHELTENHAM 

& Marine 212176 CHRISTIES BEACH T ... 

KALGOORLIE Force 382 3366 electronics... 5502386 

Todays Electronics a .. 384ddbb 

Electronics- 212777 ENFIELD CROYDEN 

KARRATHA Electronics ■.. 3496340 Electronics a .. 7233860 

Tronic,.854836 PROSPECT PRESTON 

MANDURAH Electronics a . 2694744 ^“ronics.... 4840191 

Eetravision.351246 COUNTRY 

NEWMAN BENDIGO 

Watronics.751734 COUNTRY KCJohnson ■ ...411411 

WYALKATCHEM MT.GAMBIER MORWELL 

D & J Pease.811132 South East Morwell 

Electronics.250034 Electronics 346133 

WHY ALLA SWAN HILL 

Evre Cornish Radio 

Electronics a .... 454764 Services 321427 

ALICE SPRINGS TASMANIA 

Hr*. 521713 SSm - 342233 ^ 

Electronics.522967 Advanced oiccoo 

__ Electronics.315688 

1 CITY " T V.316171 

B =nr merC .'^5359 ’ 


Altronics Resellers 

Chances are there is an Altronics Reseller right near you - check 
this list or phone us for details of the nearest dealer. 

Blue Ribbon Dealers are highlighted with a ■.Thesei Dealers, 
generally carry a comprehensive range of Altronic products and 
kits or will order any required item for you. . 

Don’t forget our Express Mall and Phone Order Service - for the 
cost of a local call, Bankcard, Visa or Mastercard holders can 
phone order for same day despatch. 

Please Note: Resellers have to pay the cost of freight and 
insurance and therefore the prices charged by individual Dealers 
may vary slightly from this Catalogue - in many cases, however, 
Dealer prices will still represent a significant cost saving from 
prices charged by Altronics Competitors. 


MORE ALTRONICS DEALERS WANTED 

If you have a Retail Shop, you could increase your income 
significantly by becoming an Altronics Dealer. Phone Colin 
Fobister (09) 328 2199 for Details. 


CITY 

David Reid 

Electronics s .. 2671385 

SUBURBAN 

BLACKTOWN 

Wavefront 

Electronics.... 8311908 

CARINGHAH 

Unitronics— 5247878 

LEWISHAM 

PrePak 

Electronics.... 5699770 

COUNTRY 

ALBURY 

Electronics a .... 254066 

COFFS HARBOUR 

Coffs Habour 
Electronics.525684 

GOSFORD 

Electronics a .... 247246 

NEWCASTLE 

Novacastrian 

Elect.Supplies a .621358 

NOWRA 

^Electronics..218412 

ORANGE 

Fyfe 

Electronics.626491 

RAYMOND TERRACE 

Electronics.873419 

TENTERFIELD 

Nathan Ross 

Electronics.362204 


.271620 

.284400 


r.nidd.’uv.ui.l 

CITY 

Delsound P/L .. 8396155 

SUBURBAN 

FORTITUDE VALLEY 

Fred Hoe & Sons 
Electronics— 2774311 

Electronics.523762 

PADDINGTON 

Electronics.... 3698594 

SLACKS CREEK 

David Hall 

Electronics.... 2088808 

TOOWONG 

Techniparts ... 3710879 

COUNTRY 

CAIRNS 

World"'..518555 

BUNDABERG 

Bob Elkins 

Electronics.721785 

GLADSTONE 

Supertronics.724321 


MACKAY 

Philtronicsa.57 

NAMBOUR 

Nambour 
Electronics.411604 

PALM BEACH 

The Electronic 
Centre.341248 

ROCKHAMPTON 

Electron 

World.278988 

Access Electronics 

(East St.).21058 

Purely Electronics 
(Shopping Fair) .260100 
Xanthos 

Electronics.278952 

TOOWOOMBA 

Electronics a .... 329677 

TOWNSVILLE 

Solexa..722015 


Better and Faster 
Service Than Any 
Other Australian 
Supplier or Your 
Money Back 


fe FOR DESPATCH P 


Ft P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. 


HAMkr.ADn uni dprc_ puonf ALTRONICS TOLL FREE 008 999 007 FOR NEXT DAY JETSERVH 
















































Voltage & 
continuity checker 


This handy voltage and continuity checker 
probably belongs in every toolbox. It tests AC 
and DC voltages and also continuity in wires 
and cables. 

by HENK MULDER 


Those amongst us who have ever 
tried to find their way into the electrical 
system of their car, motorbike or boat 
know the problem: is this point or wire 
at 12V or at earth? The better equipped 
technician gets his voltmeter out, and 
crawls under the dashboard with the 
test leads. But while you’re concentrat¬ 
ing on keeping the test probes at the 
right spot, you’ll find it very difficult to 
read the voltmeter at your side. 

This is just one of the problems you 
can encounter when working on electri¬ 
cal installations. Often the only impor¬ 
tant thing when working in cars or boats 
etc. is to know whether a certain point 


is “active” or not. Also the polarity can 
be of importance. When doing measure¬ 
ments in such environments, precision is 
generally not required. 

When working on 3-phase AC power 
systems, one would like to make the 
distinction between inter-phase (415V), 
line (240V) and neutral or earth, but 
measuring actual changes in the mains 
voltage is generally not relevant, and 
often in fact can only be distracting. 

Another important thing in electrical 
installations is the measurement of con¬ 
tinuity of wires. After a modification or 
installation of wiring has been complet¬ 
ed, it is vital to test the new installation 


in order to find out whether there is an 
inversion of wires, or perhaps wires 
missing. 

If you have ever worked in an instal¬ 
lation environment, then you will know 
that this environment does not exactly 
resemble an electronic test laboratory 
where you can take off your jacket be¬ 
fore you put the probes of a four-digit 
voltmeter on a car battery to test the 
polarity. 

In real-life installation work one 
could be on top of some wobbly worn- 
out steps, or within a few centimetres of 
a growling engine. Often there is not 
much time for reading scales, if at all. 

So it is that today’s electricians are 
often equipped with commercial voltage 
checkers which only read out the gen¬ 
eral voltages like 12V, 240V, 415V etc. 
The great advantage of these checkers is 
that they only take a glance at the dis¬ 
play to read the voltage. Some of the 
better testers are also equipped for con¬ 
tinuity testing. 

The major problem with these com¬ 
mercial voltage & continuity checkers is 
the price, around $75. For lot of people 
this is just a bit too much. 

As these voltage & continuity testers 
really are very handy, we decided to cut 
down the price by designing our own. 

The voltage & continuity checker de¬ 
scribed here measures AC & DC volt¬ 
ages in the ranges: 6V, 12V, 24V, 48V, 
110V, 240V and 415V. There is also a 
polarity indication, and in case of AC 
both polarity LEDs will light up. 

Whenever a voltage is measured, 
there is also a “beep” tone. 

The continuity tester is selected by a 
switch. The continuity of a wire is indi¬ 
cated by an audiovisual signal: both a 
beep and a glowing LED. 

As said before, we have tried to cut 
the commercial price of these voltage & 
continuity checkers. We succeeded in 
doing so, for you’ll be able to build our 
checker for less than thirty bucks. That 
even includes the battery for a change! 

Danger: HIGH VOLTAGE! 

Similar warnings should be stuck on any 
project involving mains, of course. In 
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them. 

You should realise that high voltage 
(and that includes 110V) is a possible 
killer. Every year there are still several 
people killed through electrocution. 
Even very experienced technicians get 
killed. It might be ignorance, negligence 
or just plain bad luck, but the result is 
still the same: curtains! 

It is strongly recommended not to use 
the voltage tester for AC measurement 
when the lid is not firmly screwed to the 
case. If there is a problem with the test¬ 
er, then you should try to work it out at 
lower voltages like 12V. 

Smoke signals 
from the EA lab ... 

While working on the prototype of 
the voltage & continuity tester we made 
a mistake that was fatal — though luck¬ 


ily only for the prototype itself. As the 
mistake was not too obvious, we would 
like to explain what happened. It might 
save you, your tester and other expen¬ 
sive equipment from the consequences 
of making a similar mistake. 

The prototype was built on a bread¬ 
board and was ready to be tested. As a 
supply we used a benchtop power sup¬ 
ply rather than a 9V battery. Everything 
worked fine for the lower voltages. 
When we got to the stage of testing AC 
240V we heard an explosion and saw 
smoke escaping from a carbonised 
breadboard . . . 

After the crowds had disappeared, we 
had a closer look at the prototype and 
the test set-up and tried to figure out 
what had happened. 

The source of the problem was the 
power supply we had used, our own 


5A/50V switch-mode power supply. 
When connecting the power supply to 
the prototype, we assumed wrongly that 
the output of the supply was floating. 

Having looked at the circuit diagram 
of the power supply, we learned that 
the output was connected to earth via 
two lOOuF capacitors. 

The diagram of the test set-up (Fig. 1) 
will illustrate what happened to our 
prototype when testing the mains. The 
mains was shorted to earth via a diode 
of the rectifier bridge and the lOOuF ca¬ 
pacitor of the power supply. It was this 
that resulted in the explosion which 
welded the test leads to the bread¬ 
board . . . 

Needless to say the power supply also 
did not like this treatment, and needed 
some new components. 

Similarly you should take much care 
ELECTRONICS Australia, November 1987 89 





































































Exploded view of the checker. The PCB sandwich lays loose in the case. Also 
note that the fuse is mounted with two wire straps. 


when connecting oscilloscopes to mains 
carrying circuits. Most CRO’s have the 
ground of the probe inputs directly con¬ 
nected to the chassis and thus to the 
earth. 

If you connect the ground of the 
probe to a mains carrying part in a cir¬ 
cuit, then you will create a short circuit 
with the accompanying spectacular but 
dangerous effects. Your probe may not 
be the first to partly evaporate! 

The circuit 

The circuit of the voltage & conti¬ 
nuity tester can be split up in five parts: 
an input rectifier, a voltage divider cir¬ 
cuit, a display unit, a power supply and 
an oscillator. 

Most of the circuitry belongs to the 
voltage tester so we’ll start explaining 
the circuit for the voltage tester. SI is 
therefore in position 1. 

When the test probes are put on a 
voltage source, the measured voltage is 
rectified by the full-wave rectifier (Dl, 
D2, D3 and D4). The resulting voltage 
can contain a large ripple, as the origi¬ 
nal voltage could be AC, and is there¬ 
fore filtered by Cl. 

The rectified voltage is eventually 
compared to a reference by the op amps 
which drive the display LEDs. These op 
amps could not of course handle the 
high voltage of the mains, so to suit the 
op amps, the rectified voltage is divided 
down to lower voltages by a set of 
dividers (one for each range). 

The reference to which this rectified 
voltage is compared is 2.2V and this 
means that the output of each branch of 
the divider network must be arranged to 
produce 2.2V for the voltage this 
branch is supposed to measure. This 
voltage should be a bit higher actually, 
to prevent the voltage tester being too 
critical. The actual output voltage of 
each branch is about 2.6V for its corre¬ 
sponding voltage. 

The divider network works in two 
steps. First the input voltage is roughly 
halved by R32, the 100k resistor at the 
negative input. In the next stage (R4 to 


R16) the remaining voltage is divided 
down to 2.6V. The various branches 
give different division factors, as they’re 
geared for different voltages. 

The zener diodes (ZD3 to ZD9) limit 
the output of the divider network. 
When 415V AC is measured, the recti¬ 
fied voltage is almost 300V. This high 
DC voltage would result in high volt¬ 
ages at the outputs of the divider net¬ 
work even after it has been divided 
down to a lower level. So to protect the 
op amps, these zener diodes have been 
added to the network. 

The resistor/zener diode combinations 
R1/ZD1 and R2/ZD2 give a polarity sig¬ 
nal to the display unit. 

The op amps of the display unit com¬ 
pare all the input signals from the 
divider network against a 2.2V refer¬ 


ence. The normal output state of these 
op amps is high, a bit less than 8V. 
When the input signal of an op amp ex¬ 
ceeds the 2.2V level, then the output 
concerned goes low, to about IV. Those 
at the output of the polarity indicators 
are connected to the 9V supply rail via 
a resistor. 

The LEDs at the outputs of the volt¬ 
age indicators are linked (via a resistor) 
to the output of the next op amp stage. 
As a result, a LED will only light up 
when the output of the next stage is still 
high. This means that only the LED 
corresponding to the highest measured 
voltage will light up. 

Transistors Q1 and Q2 function as an 
electronic ON/OFF switch. When a 
voltage is measured, the base of 02 is 
driven via R3. Q2 in turn drives the 
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LEDs have the same orientation. 

base of Ql, which becomes conductive. 
The voltage drop over Ql is very low, 
only about lOOmV. The 2.2V reference 
is derived from the 9V supply and is 
buffered by op amp IC3d. 

Op amp IC3a is wired as a Schmitt- 
trigger oscillator and generates a 2.5kHz 
signal to drive the loudspeaker, actually 
a piezo transducer. As this beep-genera¬ 
tor is directly wired to the 9V supply 
rail, a tone will sound as long as there is 
power on the supply rail. This will be 
whenever a voltage is being measured. 

So far we have been talking about the 
voltage tester. Let’s put the switch in 
position 2 and look at the continuity 
tester. In this position, the 9V of the 
battery is fed to one of the probes. 
When a connection is made between the 
probes, the base of Q2 is driven by this 
9V through R34, R32, D1 and R3. This 
switches Ql on and the beeper indicates 
the continuity measurement. 

When measuring continuity, the volt¬ 
age at the divider network is about 
4.5V. As a result, also the 6V LED and 
the “+” LED will light up. Incidentally 
the will also light up for one sec¬ 
ond. 

Construction 


a result the tester consists of two 
printed circuit boards (PCBs), stacked 
on top of one another. The PCBs are 
coded 87ml0a and 87ml0b and each 
measure 53 x 72 mm. 

The display LEDs are directly 
mounted on the top PCB and the two 
PCBs form a “sandwich”. The two 



layers are held together by four screws 
and are separated by spacers. 

This “sandwich” lays loose in the jiffy 
case. The length of the four screws has 
to be adjusted so that the PCB assem¬ 
bly fits tightly in the case when the lid is 
screwed on. We have not used screws 
which penetrate the walls of the case, 
for safety reasons. 

The construction of the PCBs is quite 
uncomplicated. Starting with 87ml0a, 
the divider network, you first mount the 
resistors, the diodes, the capacitor and 
finally the fuse. 

The fuse should in principle never 
blow. The only time that things can go 
wrong is when there is an accidental sol¬ 
der or copper bridge where it should 
not be. As this won’t happen in most 
cases, a fuse holder is redundant. Ac¬ 
cordingly, we soldered the fuse directly 
to the board with two wire straps. 

Now the second PCB (87ml0b) can 
be made up. Start mounting the wire 
links, followed by resistors, the zener 
diode, the ICs, the transistors and the 
capacitor. Take care with the orienta¬ 
tion of the components. 

Before mounting the LEDs, the lid of 
the jiffy case has to be prepared. Sev¬ 
eral holes have to be drilled. The easi¬ 
est way to get the holes in the right 
place is to make a photocopy of the 
panel artwork and to stick that to the 
lid with sticky tape. Having done so you 
can easily drill the holes for the LEDs 
with a 5mm drill. 

To mount all of the LEDs at the 
same height you should put the LEDs 
into place without soldering and assem- 



To keep the voltage & continuity 
tester as small as possible, we have used 

all the space inside a small jiffy case. As An actual size reproduction of the PCB artwork. 
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A look inside the checker... 


... and with the lid safely attached. 


ble the display PCB with the lid, using 
the proper spacers. Note that the lid is 
laying loose on the four screws. Place 
the lid on a flat working surface with 
two bits of PCB (or something similar) 
under the sides of the lid. Now push the 
LEDs down to the working surface 
which projects them about 2mm out of 
the lid and solder them. 

You can now take the lid and the 
PCB apart and connect the two PCBs 
by wiring the links. The links should be 
about 20mm long. Also connect the bat¬ 
tery clip, the piezo transducer and the 
wires for the switch. 

The test leads are fed through the 
case, so two holes have to be drilled. In 
our case they were 2.5mm, but this de¬ 
pends on the leads you use. Also cut 
out the space for the switch. 

To ensure good isolation and safety, 
the switch should preferably be glued 
inside the case so that no metal screws 
need to be used. 

The panel artwork has been repro¬ 
duced, so that you can make it from 
aluminium Scotchcal. The holes for the 
LEDs and the mounting screws of the 
case can be made with a 5mm drill, or 
use a sharp hobby knife after sticking 
the panel on the box. The tester should 
now be ready for assembly. Feed the 
test leads through the holes, make a 
knot in them at 50mm from the ends 
and solder them to the divider network 


PCB. Fold the two PCBs together with 
the copper sides inside, and assemble 
the boards. 

The last step is to solder the wires to 
the switch, connect the battery and 
screw the lid on the case. The piezo 
transducer is placed on the bottom of 
the case. Put a bit of foam between the 
transducer and the PCB; this will im¬ 
prove the sound. 

Checking a checker? 

It may sound a bit much but even a 
checker has to be checked. In our case 
it is quite important as accidental shorts 
can be disastrous. 

When the PCBs are assembled you 
should check thoroughly for solder 
bridges or faulty PCB tracks (copper 
bridges or hairline cracks). Also recheck 
the orientation of the diodes, transistors 
and ICs. 

Testing the final checker, start with 
the continuity checker. Put the switch in 
the right position and short the test 
leads. The beeper should sound. 

The voltage checker should then be 
tested starting with low voltages: 6V, 
12V and 24V. If the checker works al¬ 
right at the low voltages, then you can 
try the real stuff, the mains. 

Just be sure you observe the usual 
precautions when making checks on 
mains wiring. We don’t want to lose a 
single reader! © 


Parts list 

1 PCB coded 87m10a, 53 x 72mm 
1 PCB coded 87m10b, 53 x 72mm 
1 plastic utility case 30 x 60 x 
110mm (Tandy) 

1 piezo transducer, should be 
less than 5mm high 
1 switch SPDT 
1 fuse, 100mA 
1 pair of test leads 
1 9V battery snap 
1 9V battery, 216 or similar 
Semiconductors 

3 LM324 quad op amp 
1 BC557 PNP transistor 
1 BC547 NPN transistor 
9 8.2V zener diodes 

1 3.3V zener diode 

4 1N4007 diodes (1000V) 

9 LEDs, 5mm red 
Capacitors 

1 47nF/630V capacitor, 
metalised polyester 
1 8.2nF capacitor, greencap or 
similar 

Resistors (5%,0.25W unless 
noted) 

1 x 100k, 0.5W, 5% 
6x270,3x560, 1 x 10k, 1 x 
15k, 1 x 27k, 1 x 33k, 1 x 56k, 5 
x 100k, lx 150k, 1 x 270k, 1 x 
470k, 1 x 820k, 10 x 1.2M 
Miscellaneous 

screws, nuts, spacers, hookup 
wire, solder etc. 
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Ready for the 



The Right Antenna for YOUR 
Area... at the Right Price! 
ALL PACKS 
ONE SPECIAL 
LOW PRICE: 

$39 95 EA!!! 


ones in 88? 


What a year on TV! The Bicentenary — think of the coverage that'll have. 
And the Olympics — sensational! 



Is your TV antenna system up to it? 


If it s typical of most, it’s not (up to it, that is!). Probably put up when TV 
started (that’s over thirty years ago!): the antenna’s probably broken, 
corroded or bent, the lead-in’s probably pretty suspect too. 

Fix them — before '88. And get ready for the Big Events of ‘88! 


™ one TV? 


I special antenna packs to ensure that no matter 
what combination of VHF & UHF bands, or 
polarities, you're covered! Don’t know which 
one you need? Ask us! 

(Note.Many areas do not yet have local area translators. In that case the 
L-4025 antenna will normally suffice). 

Specific Area Packs: 

Most areas: Combination VHFAJHF band IV (SBS) nooi 
Canberra: Two antennas in pack (VHF & band V UHF) L-4002 
Newcastle/Wollongong: Two antennas in pack l-4003 
Ballarat: Special channel 3 & 6 VHF Antenna 1-4006 
Bendigo: Special channel 1 & 8 VHF Antenna l-4007 
Albury: Special channel 1 & 4 VHF Antenna l-4<k>8 


Order by phone: 24 hour despatch through DSXpress. 

CALL TOLL FREE (008) 22 6610 (Sydney Area, call 888 2105) 



Cable: 


Two Antennas? 


-,... togetl_ .... ___„ 

work! Use a splitter for optimum performance ins. Save money by using a diplexer — oi 
— sets won't interfere with each other. lead in is much more convenient (saves 
031L 4472 madly swapping leads!) cat l-wo 

$045 


(S top quality TV cable in both 75 
and 300 ohm twin lead. 

- Air dielectric, low loss cable for 

-internal installations. Dual shielded 

(foil/braid) with UV stabilised 01 


$495 



300 Ohm — UV stabilised twin flat ribbon, 


Need that extra 
range on VHF? 

For country viewing (deep fringe area) or 
where signal levels are very low (shielded, 
etc) you'll probably need one of the “big 
guns": the phased array. High gain, high 

e mance on all high VHF channels, 
tie for horizontal or vertical mounting. 

*99 



How About 
FM Radio? 

For best results an outside FM antenna 
is essential. Ours is specially 
designed for the FM band, can be 
erected in either polarity. 300 ohm type. 

Cat 1-4064 

*34* 


Wall Sockets for Coax Cable 


Need more 
Signal? 



Masthead Amp 


Especially for long range viewing, a 
masthead amp often works wonders. 
Amplifies signal right at the antenna — 
away from the noise —for best possible 
results. Complete with mains supply. 

Cat 1-4200 

*75 


In-line Amp 


great for VCR 1..___ 

Simply plugs into output of VCR, 
splitter, etc, and lead to TV plugs into it. 
Mains power adaptor required, cat 1.-4202 

*29* 


Coax 
Extension Lead j 


tally 

professional installati 
Skirting board type - 5 

and unobtrusive cattH 
Perfect for wall socket to TV, $4 95 
VCR to TV, etc. 1.2m coax , 

lead with male plugs both f $ 

$450" 


Two different types to choose Wall Plate typa — fits over 
from for that really standard wall box, can also 

be used as 75 ohm splitter for 


$435 


or third TV. Cat P-2042 
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Build (or give!) a Kit 
this Kitmas... 


Kits make great gifts: beats a pair of sox anytime! 

And the really big 
one... Get the 


Dick Smith’s own 
Fun Way Into 
Electronics 

Here's great value: the Fun Way One gift box. All the 
components needed to build any of the projects in 
Fun Way One ... and the book is included too! All 
this for under $25! Cat K-261 
Projects to build include: 

Dog & Cat Communicator 
Beer Powered Radio 
Morse Code Practice Set 

Crystal Sets _ __ 

Mini Amplifiers And much, much more »2 


Or the Deluxe Job 



$395 


Fun Way One 
Project Packs 

Two project packs to allow you to build any of the 
kits. Project Pack One allows you to build any of the 
first ten kits in Fun Way One. Project Pack Two 
gives you the additional components required to 
build any of the 20 kits (needs Pack one too!) Note - 
Fun Way One book is NOT included with these kits. 
"Ti Fun Way One: Project Pack One 
’\ Cat K-2600 


Fun Way One: 

Project Pack Two $©95 
~ - t-2610 W 


Fun Way TWO 

Ready for something more advanced? Fun Way Two 
has another twenty projects to build - all on modern 
printed circuit boards. And we even teach you how 
’ to solder! 

i Fun Way Two Bonus Pack includes 
( the Fun Way Two book, a quality 
1 soldering iron, a pack of solder. 

1 a nine volt battery, AND the most 
I popular kit in Fun Way Two: the 
J Wireless Microphone. ^^95 

Fun Way THREE 

The rea! professionals! Build the Fun Way Three kits 
and you'll be ready to tackle most projects. The Fun 
Way Three Bonus Pack includes 
the Fun Way Three book and not 
one, but TWO popular Fun Way 
Three kits: the Cricket and the 
Mini Amplifier. Great value! 

Cat K-2670 §4 


Jumbo Gift Box! 

Over thirty great projects to build from all three Fun 
Way books. And the books are included! Over $120 
worth of goodies crammed into this value-packed 
box. Any kid from 6 to 60 would think it was 
Christmas. (Now that sounds like a good idea!). 

Cat K-2690 *99 95 

How do you test a 
Zener? 

Let's see. Out with the power supply. Work out the 
series resistor. Get the voltmeter and put it across 
the zener. Turn on the supply. Woops! Wrong 
resistor. One cooked Zener. 

Or you can build the Zener 
Diode Tester. Very simply an 
accurately checks Zeners 
without danger. Expecially 
handy in the service lab 
when the markings arr 
wornoff! Cat K-3051 



*29 

One, Two and 
Three Gift Box 


•e really into electronics, they'll LOVE the gift 
*■“- to build from all three Fun Way 
1 books: nearly one 
\ hundred dollars value for 
\ only $59.95! Build a 
1 flashing brooch, a 
■■ wireless microphone, 

| cricket, mini amplifier 



$5995 


The ultimate in protection! One of the best alarms 
around - better than most commercial units. 
Includes its own siren output (doesn’t rely on car 
horn), has provision for back-up battery ... and it's 
about the best investment you could make for your 
car. Cat K-3252 


E 5 & 


s 79« 


s 2 9« 



Add an Ignition 
Killer for 100% 
Protection 

Nothing's worse than a car that misbehaves. 
Especially if you're trying to knock it off. Imagine. It 
starts, but very soon splutters and stops. Bill Sykes 
thinks the car’s crook and goes off searching for 
another! You return to your car, reset the ignition 
killer - and drive away! Cat K-3!— 

$0095 



Look Mum. 

No Bike! 

Bikes (the vroom vroom variety) are, unfortunately, 
very vulnerable. Don’t become the victim of a very 
vulnerable vroom vroom. Fit a bike alarm to your 
bike and it’ll scream its head off if some light 
fingered larrikin tries to lift it. Easy to build, easy to | 
fit - suits most bikes. Cat K-3249 j 3 9^ 

And one for the 
Car, Too! 

Police statistics are staggering: and your car could 
be next. Build this simple alarm and the odds are 
back on your side. It's very easy to make, operates 


Want a GREAT 
AMPLIFIER? 

Build yourself a MOSFET AMP. It's great! And our 
value-packed kit makes it even greater! 42 watts 
per channel into 8 ohms - with professional specs 
and features. Comprehensive step-by-step manual 
included to make it easy on you. Compare it to 
commercial amplifiers at three and four times the 

__—^^^^^pricel Cat K-3515 




*219 



*16 95 


70cm YAGI KIT 

Build your own Yagi for UHF. This 13 element 
design is simple to construct (all the hard work is 
done for you!) Strictly while stocks last. Cat K-6305 



DICK ^ SMITH Harness ° S ^ 
ELECTRONICS 


Want to stack a couple of Yagis for m 
this ready-made Phasing Harness. A1 
(microBel - as distinct from dB) is a h 
yourself! Cat K-6299 


ORDER BY PHONE: TOLL FREE H 0 95 
DSXpress ON (008) 22 6610 
For 24 hour despatch 




While 

stocks 

last! 


















The poor old hobbyist or engineer wanting one-off pcb’s: prototype boards from the manufacturers have been 
horrendously expensive, making your own always lacked that professional quality! 


DATAK 


Until now! Dick Smith Electronics is proud to introduce you to the 
“Datak” range of US-made pcb materials. Top quality, easy to use, 
make a professional product... yet extremely good value. 

What more could you want? 



Individual Components to Build Up 
or Replenish your Packs. 


Photofilm Sheet 


sheets) Cat 


Makes film positives from 
magazine art. 1:1 patterns o.. 
film, etc. Two sizes available: 

125 x 150mm (6 sheets) Cat 
N-5705 *1 8 8S 
200 x 275mm 
(2 sheets) 

Cat N-5709 

*18** 

Film Processing 
Chemical Pack 

Processes either of above 
photofilm sheets. $4 4 

Cat N-5909 ' 1 

Tin your PCB /yv ^ 
pattern if**#/ 

Avoid oxidation & 
contamination of 


elecricity. Soluble powdet 
puts bright tin plate over 
copper of pcb, ready for 
soldering. Cat N-5730 $<| Jss 

Circuit Fix-It 

Damaged PCB? Fix it easily 
and simply with this one. 

Pure copper pads, sheets on 
self-adhesive carrier to allow 
virtually any repair. Cat N-5900 
$ 62 ’* 


Dry Transfers for 
Panels, projects 

Choice of three types for that 
real "factory made 'appearance. 
(1) Switches and Marks 2 
sheets each of black 
and white. Cat N-5750 


Yellow Filter 

215 x 295mm yellow filter for 
exposing Datak light-sensitive 
products to pcb patterns. Full 
instructions included with 




s 10 45 


*nay pacx. / 

"Mr ^ 



i 


(3) Targets, 
accuracy in pcb making -/ 
especially on double sided 
boards! Cat N-5820 $y?5 

Contact Printing 
Frame $ 35 65 

Pro quality frame makes 
negs or pos up to 225 x 
300mm, from film pattern or 
even direct from printed 
magazine pages. Contains 
spring loaded steel exposing 
frame with glass, backboard, 
yellow filter & instructions. 

Cat N-5710 


| Burnishing Tool 

Sure beats using the old ball¬ 
point pen! Professional 
quality results demand a 
professional approach. 
Aluminium ball one end, flat 
pastic the other. Cat N-5715 


Photoresist 
Made Easy M 

Spray pump of negative 
photo resist (118ml) wmm! 

ready for coating blank 
pcb's. Easy to '■■«! 

use, no tight tolerances 
required for heating, etc. 


*18’* 





PfY LTD 


Order by phone: 24 hour despatch through DSXpress. 

CALL TOLL FREE (008) 22 6610 (Sydney Area, call 888 2105) 


































BUILD-IT-YOURSELF 

AT’ COMPUTER! 

At last! The perfect opportunity for the hoboyist to build the perfect computer... 
Perfect because it has in it what YOU want! All the features of the “AT” - blinding 
speed, high expandability, and so on - but you put it together yourself - and $ave! 
There’s more: each board or module comes with a full 12 month warranty PLUS 
individual, professionally prepared manuals - no Jinglish to decipher! 

And best of all, you don’t have to buy it in one hit: add what you want, when you 
want it (and when the pocket allows it!) 

Look at the features: 



SUPERB QUALITY HINGED CASE 


“Baby AT” case in heavy gauge steel, heavily covered in damage-resistant bone crinkle 
finish. The lid is hinged and locks up for instant internal access - no more undoing screws! 
Large enough for expansion - but features a footprint of just 430mm square! catx-ioos 

ONLY $175 

200W POWER SUPPLY 

Completely pre-assembled - even to the on/off switch and input sockets! Simply 
slots into place in cutouts provided in case. Heavily plated steel case for minimum RFI 
with integral whisper-quiet fan. 200W capacity is ready for... anything! catx-1010 

ONLY $275 

“BABY AT” MOTHERBOARD 

Again, completely pre-assembled. No risk of dry joints - 
you just connect appropriate cables (as described in 
detailed manual included). On-board capacity for 1Mb 
RAM and 8 slots for expansion in true“AT” format. 

Offers 6, 8,10 & 12MHz speed (switch & software selectable) 
giving outstanding software compatability PLUS blinding 
speed when you need it, and time & date memory with 
battery back-up. cat x-iooo JUST $995 

PLUG-IN CARDS 

Cards for the various graphic standards, printer ports, serial ports, 
etc etc. Choose the one that suits your requirements - 
and remember, you can always upgrade later! 

CGA plus Parallel Printer Card Cat X-2010 $129 
MGA plus Parallel Printer Card Cat X-8141 $149 
EGA Card with Hercules compatability Cat X-2013 $399 
Serial/Parallel/Game Card Cat X-2012 $139 

DISK CONTROLLERS 

Your choice of hard/floppy or floppy disk controller card: choose 
the one that suits your needs best. Both plug in to motherboard. 



Floppy Controller (2 disk drives 1.2Mb or 360Kb) Cat X-2014 $129 
Hard/Floppy Controller (2 of each) Cat X-2008 $399 

DISK DRIVES 

Also include appropriate cables. 

1.2Mb Floppy Disk Drive Cat X-2200 $269 

20Mb Hard Disk Drive Cat X-2203 $795 

(Other higher capacity Hard Disks available if required) 

KEYBOARDS 

Two types available: 

84 Keys with top quality “Alps” keyswitches Cat X-3820 $129.00 
101 Keys - with numeric keypad Cat X-3821 $149.00 


WHERE ELSE BUT 

BCR?? SMITH 
ELECTRONICS 


PTY LTD 


DSEB450/RT1087 











Finally, an LCD Multimeter which accurately shows analog- type readings! 
All those essential dynamics that are often lost on a DMM ... often it’s 
not so much a reading you’re after as the change in readings! 

But there’s more: the information is displayed in “bar graph” format 
for instant recognition and ease of reading. And if you need to 
expand the scale, it’s a simple one-button operation to go to a 10x 
magnification! 

Plus a data hold function (last reading retained), a maximum 
hold function (highest reading retained & marked, but 
readings continue), diode check & continuity, etc, etc: it’s one 
of the best general purpose multimeters available today — 
simply because it does everything better! 

• 105 step LCD bargraph display giving 1% resolution 
on any scale (eg 10 volts on 1000V range with mag 
pressed). 

• Fast 10/second sampling rate for virtually 
instantaneous display (much faster than most 
digitals). 

• Automatic positive or negative indication 

• DATA Hold key freezes reading immediately 
previous to pressing. This can then be 

magnified (by up to 10:1) for a more accurate 
and precise reading. 

• 6 DC ranges (down to lOOmV with virtual 
ImV sensitivity), 4 AC ranges, 5 resistance, 
3 DC plus diode check and continuity 
ranges. 

• Single input terminals mean no 
swapping of leads when you change to 
different scales. Fully shrouded test 
leads supplied, with full instructions. 

Cat Q-1777 


Specifications: 


DCV: lOOmV, 2.5V, 10V, 50V, 250V, 1000V, 

5Mohm impedance 

ACV: 10V, 50V, 250V, 750V (minimum 5k/V, 25k/V on 10V) 

DC: 2.5mA, 25mA, 250mA 

Res: 250 ohms, 2.5k, 25k, 250k, 2.5M 

Cont: 250 ohms max, continuity beeper approx <100 ohms 


Diode: Test current approx 0.5mA, reads Vf on display 
Measuring Method: dual integration mode 
Sampling: 10 times per second 
Power:1.5V (AA)x2 

Battery Life: Approx 800 hours or more. 

Size: 145 x 86 x 34mm (w x h x d) 

Weight: Approx 250g (inc batteries). 


Available exclusively from 
Dick Smith Electronics 


IDlCKw SMITH 
ELECTRONICS 


ORDER BY PHONE: TOLL FREE 
DSXpress ON (008) 22 6610 
For 24 hour despatch 















Just for the 
Kiwis! 


Super Special 
Phone Accessories! 


Repair Kit 


What’s your Vice? 

If it’s not one of these 
fantastic Artec Mini Vices 




Supersaver Supertool! 


Save $30!! The incredible Arlec Supertool 
— it grinds, polishes, drills, mills and 
erases! The perfect work companion. 

Cat T-4754 

*99 



$ 295 


For the CB’er who 
wants it all! Maximum 
power, performance 
and features with the Maxon 21 
CB. Comes with mic, full 
mounting hardware and 
instructions! Cat D-1447 


Your Best Reception Yet! 


Teach Yourself 
_ Electronics! 

_ 

Huge Saving! * 69 _ 

Save $50IThe incredible have FUN and build' 

Playmaster 200 Hi-Fi Mosfet yourself some fantastic 
Amp kit is the best build it projects. There’s no 
yourself design ever soldering! Cat K-2605 


I The Electronic 


Black Mounting 
\ iroof when properly 


metre cable and 
PL259 assembly — 
ready to fit! Cat D-4055 

s 29« 



95cm Pretun 
The great 
rounder'! Flexible 
fibreglass tapered 
whip with standard 
5/16" basr 
Cat D-4061 


Duckie 
Does the right job 
without advertising 
it! With standard 
5/16”thread base 
for use with most 
mounts. Cat D-4063 | 

*24” 


Flexible Base 
Spring! 

id for standard 


whips. Saves breaking 


150cm Pretuned 
Antenna 
Pretuned helical is 
just right for vans 
and larger vehicles. 

The big gun for big / 
performers! t 

Cat D-4060 / 

$ 49 95 

Universal Mirror £ 

^° un ^ Maae trom stainless 

Allows you to mount your steel the boot mount 
antenna on the roof rack or lets you mount your 
—i mirror. Made antenna on the boot 
[ / from plated without scratching thi 

| y / Steel! Cat D-4512 duco! Cat D-4515 


$2995 



$ 16!L 


$995 $ 39 95 


Roof Rack 
Quality square frame 
roof rack with 
antenna mount! The 
'No Holes' way to do 
it! Cat D-4521 

s 29” 





Vt believe what it’ll do! 

$ 595 


boring — but not 
anymore! With this 
fantastic tape you get 10 
funny TAM messages and 
10 not so funny. Change 
it every day! Cat f-9050 

$2995 



• Auckland City (09)38 9974 • Avondale (09)88 6696 
e Christchurch (03)50 405 • Dunedin (024)74 1096 • Hamilton (071)39 4490 

• Lower Hutt (04)66 2022 • Newmarket (09)393 192 

• Papatoetoe (09)278 2355 • Porirua (04)37 6654 • Tauranga (075)87 071 
• Wellington (04)73 9858 
DSXpress Phone Orders: (09) 392 997 


























PRODUCT REVIEW: 

The Bit Blitzer 
12E automatic modem 


Always hankered for one of those fancy auto-dialling, auto 
answering modems to go with your personal computer, but 
found the price too daunting? Your wait might well be 
over.. . 



How much would you expect to pay 
for a Hayes-compatible automatic 
modem with the facility to operate in 
full duplex mode at both 1200bps 
(V.22) and 300bps (V.21)? Until very 
recently, you wouldn’t get much change 
out of $800. 

That’s why our ears immediately 
pricked up when the marketing people 
at Dick Smith Electronics asked if we’d 
like to check out a new modem they’ve 
just added to their range — offering 
these features for only $399! Needless 
to say we got them to send one over 
straight away. 

It goes under the somewhat fanciful 
name of “Bit Blitzer”, and as you can 
see from the picture it comes in a neat 
but solid little black anodised alu¬ 
minium box measuring only 190 x 133 x 
40mm. This is just big enough for a 
standard Telecom Colorfone to sit on 
top, if you’re really short of desk space. 
The Blitzer is made in Hong Kong, we 
discovered, by a firm calling itself Bank- 
sia Information Technology (BIT). 

To emphasise that it’s fully automatic, 
there are essentially no manual controls 
at all. On the front panel, there’s simply 
a row of LEDs to indicate operating 
modes and the status of various signal 


and control lines. At the back there’s a 
socket for the 12V DC power input, a 
DB-25 connector for the RS-232C serial 
cable from your computer, and a couple 
of the compact “modular” telephone 
sockets — one for the line cable from 
the Telecom phone socket, and the 
other for an optional phone. A match¬ 
ing 12V plug pack is supplied, plus a 
cable to connect the modem to the 
Telecom line socket. 

There’s also a very easy to follow 
driving manual, without a trace of the 
half-expected Chinglish. 

Actually it’s not quite right to say 
that there aren’t any manual controls. If 
you turn the Bit Blitzer upside down, 
you find a little window in the case 
providing access to a 10-pole DIP switch 
used to configure the various operating 
modes and parameters. Alongside 
there’s also a convenient data panel, ex¬ 
plaining each switch’s function and its 
action in each position. 

Basically the 10 switches control the 
operation of RS-232C handshaking lines 
like DTR, DSR and CD; whether the 
modem is to operate to CCITT or Bell 
(US) standards; whether the internal 
speaker is to have high or low volume; 
and various aspects of its operation in 


automatic mode. 

We took a peek inside the case, and 
discovered a very neatly made PCB 
which occupies virtually the entire area. 
Literally everything is mounted on the 
board, too; there’s no conventional wir¬ 
ing at all. The board isn’t all that 
crowded, either. Fairly obviously all of 
the built-in “brains” is housed in a pair 
of fancy LSI chips; apart from these 
there’s only a few “glue” chips plus the 
usual passive parts, line coupling trans¬ 
former and dialling relay. All very neat 
and tidy. 

Using the manual as a guide, we had 
no problem in configuring the Blitzer 
and hooking it up to an IBM PC. In 
fact it turned out to be somewhat easier 
than some of the simpler manual 
modems we’ve tried. 

We gave it a try with the prize-win¬ 
ning Australian data communications 
program Supercom2, designed to work 
with Hayes-compatible automatic 
modems. It worked with the Blitzer ex¬ 
actly as expected, and the Blitzer itself 
seemed to perform just as it should, re¬ 
sponding without a murmur to the 
Hayes AT command set. In short, we 
couldn’t fault it. 

No doubt about it, an automatic 
modem is certainly a lot more conven¬ 
ient than the old manual clunker we 
ourselves have been using. There’s no 
fiddly switching, no looking up the 
numbers and manual dialling — just the 
pleasure of pressing a few keys, and 
waiting while the Blitzer does it all for 
you! 

So if you’re looking for an automatic 
modem that does just about all the right 
things but won’t break your personal 
bank, the Bit Blitzer is well worth con¬ 
sidering. It seems to us excellent value 
at the quoted price of $399. 

About the only thing the model 12E 
won’t do is operate at the split 1200/75 
baud rate (CCITT V.23) used by Tele¬ 
com’s Viatel and other videotex services 
— and I’m told there’s another model 
coming shortly that will do this as well. 
Needless to say, though, it’ll be a mite 
more expensive. (J.R.) © 
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by JIM ROWE 


PRIMER ON 

Semiconductor Devices 


1 — Introduction 

This is the first of a series of short articles designed to 
provide an easy to read introduction to the various kinds of 
semiconductor device and their basic principles of operation. 


We won’t be going into a lot of solid 
state theory or maths. The idea is to 
give you just the essential concepts, 
which are generally all that are needed 
for both the hobby enthusiast and the 
working technician. They’re also a good 
starting place if you do want to go into 
things more deeply. Those who do want 
to go a little deeper into solid state 
theory might like to refer to my book 
Fundamentals of Solid State, copies of 
which are still available via our Reader 
Services department. 

I thought we’d start the ball rolling 
this month with a few general points 
about semiconductors, and introduce 
some of the jargon. 

Basically all semiconductor devices 
depend on the peculiar electrical beha¬ 
viour of crystals formed from a group of 
chemical elements and compounds 
known as — you guessed it — semicon¬ 
ductors. As the name itself suggests, 
these are different from normal metallic 
conductors like copper, silver or gold. 
In fact pure semiconductors like silicon 
or germanium often have more in com¬ 
mon with insulators such as the ceram¬ 
ics, than they do with normal conduc¬ 
tors. 

Actually most semiconductor devices 
are based not on pure or intrinsic semi¬ 
conductor crystals, but on crystals into 
which have been introduced tiny 
amounts of other elements, known as 
dopants. The effect of these is to 
modify the electrical behaviour of the 
crystal dramatically, making it a much 
better conductor — but in two different 
and almost “opposite” ways. 

One kind of dopant element, called a 
donor, creates an excess of conduction 
electrons in the crystal, allowing it to 
conduct a current in much the same way 
as do metals — with electrons going 
from negative to positive. The resulting 
semiconductor crystal is known as 
N-type material. 

But the other kind of dopant, called 
100 


an acceptor, creates a shortage of va¬ 
lence electrons in the crystal. This al¬ 
lows it to conduct current in a rather 
different way from metals, via positively 
charged electron gaps or “holes” which 
effectively flow from positive to nega¬ 
tive. This type of doped semiconductor 
crystal is known as P-type material. 

Now a uniform chunk of either kind 
of doped semiconductor crystal isn’t all 
that exciting by itself. The really inter¬ 
esting things generally only start to hap¬ 
pen when we create different N-type 
and P-type regions alongside each 



Probing a newly-made experimental 
chip, to check its performance. 
(Courtesy IBM) 


other, in the same crystal. 

What happens when we do this is that 
the junctions formed between the adja¬ 
cent regions turn out to have all sorts of 
interesting electrical properties. They 
generally conduct current much better 
in one direction than the other, for ex¬ 
ample, so that a simple P-N junction 
can form the basis for a diode detector 
or rectifier. 

The current conducted by such a 
junction can also be affected by light 
falling on the crystal, allowing it to be 
used as a photodetector. Conversely, 
with the right construction, a junction 
can be made to produce light when it 
conducts a current - making possible the 
LED and the semiconductor laser. 

The current conducted by one for- 
ward-biased junction can also be made 
to influence the behaviour of another, 
reverse biased junction nearby — caus¬ 
ing it to conduct, when it otherwise 
wouldn’t. As we shall see later, this ef¬ 
fect makes possible the bipolar transis¬ 
tor. 

A reverse-biased junction can also be 
made to control the current conduction 
of a narrow uniform region nearby, to 
produce the basic effect used in the 
junction FET or field-effect transistor. 

There are a lot of other semiconduc¬ 
tor devices that you’ll come across 
nowadays, and we’ll try to cover most 
of the main ones in this series. The 
main thing to bear in mind is that just 
about all of them are based on the 
behaviour of an interaction between 
N-type and P-type regions formed inside 
crystals of semiconductor material. And 
in most modem devices the basic semi¬ 
conductor material is either the element 
silicon, or (much less frequently) the 
compound Gallium Arsenide. 

Early devices were made from the 
element germanium, but this proved to 
be not nearly as satisfactory as silicon. 

How are the various N-type and 
P-type regions formed in a crystal of 
silicon? In a variety of ways. Tradition¬ 
ally, one of the most common is to ex¬ 
pose slices or wafers of the crystal to a 
hot vapour containing molecules of the 
dopant element, for some hours. This 
causes dopant atoms to penetrate into 
the crystal a short distance, a process 
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known as diffusion. Another way is to 
bombard the surface of the crystal with 
molecules of the dopant element, by 
turning them into electrically charged 
ions and accelerating them using an 
electric field. This much faster and 
more modern technique is known as ion 
implantation. 

In both diffusion and ion implanta¬ 
tion, the area of the crystal surface to 
be doped is defined by masking, using 
patterns which are photo-etched into a 
protective layer of silicon dioxide 
(quartz) or silicon nitride previously 
grown on the surface. 

By performing a number of different 
masking and diffusion or ion implana- 
tion steps, using both donor and accep¬ 
tor dopants, it is possible to produce 
quite a number of adjacent N-type and 
P- type regions in the crystal, as de¬ 
sired. This is how a great many semi¬ 
conductor devices, both discrete and in¬ 
tegrated, are made. 

By the way, the active part of most 
semiconductor devices must be made 
from quite lightly doped N-type or 
P-type material, to allow it to be turned 
into the various regions required. But 
because lightly doped semiconductor 
material is a relatively poor conductor, 
heavily doped (and therefore low resist¬ 
ance) material is used to make up the 
bulk of the crystal. The lightly doped 
layer used to form the active regions is 
generally grown on the surface of the 
heavily-doped wafers of crystal, in a 
way which ensures that it continues the 
same crystal structure. This is known as 
epitaxial growth, and the lightly doped 
layer is quite often called the epitaxial 
layer. 

A single wafer of silicon is used to 
make hundreds, sometimes thousands, 
of individual devices. After the se¬ 
quence of masking, diffusion and ion 
implanation steps has been used to 
create the regions forming each device 
(all made at the same time), the wafer 
is sliced into individual chips or dice 
using a very thin diamond saw. The dice 
are then packaged into the final devices 
— diodes, transistors, integrated circuits 
(ICs) or whatever. 

If you open up a typical device, you’ll 
find that the actual die that forms its ac¬ 
tive “works” is generally quite tiny — 
often only a millimetre or two square. 
Even the largest microprocessor and 
memory ICs are rarely more than about 
10mm square. The rest of most devices 
is protective package, plus pins to con¬ 
nect it with the outside world. 

Next month, we’ll look at the sim¬ 
plest semiconductor device: the junction 
diode. © 



^OSCiiULOSCdPES 

DUAL TRACE 20 MHz 


Model 3132 $683 (Plus S/T) 

(Includes Two Probes) 

2mV/div calibrated sensitivity * 5" CRT 


on both channels 
DC — 20 MHz Bandwidth 
’ X-Y Operation 
• Algebraic Addition and 
Subtraction 


* 14 Trigger Functions 

* Triggering to 40 MHz 

* 2 Modulation 

* 10 x Div Display 

* Component Comparator 

’ 40 ns/div to 0.2s/div timebase * DC Source Triple Output 


SCIENTIFIC DEVICES AUSTRALIA 
PTY. LTD. 

MELBOURNE (03) 579 3622 

SYDNEY (02) 958 8064 

ADELAIDE (08)255 6575 


FUNDAMENTALS OF SOLID STATE 


Inside this book you’ll find a 
wealth of basic information on 
the theory and operation of 
semiconductors — diodes, 
transistors, thyristors, FETs and 
integrated circuits. It’s for 
anyone who wants to know that 
little bit more about solid state 
devices and the way they work. 


- 7 . plus $1.00 

post and handling 

Send your order to: 

Freepost No.4 

Federal Publishing Book Sales, 

PO Box 227 
Waterloo NSW 2017 
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NATIONAL 32000 
DESIGNER’S KIT 

Geoff has obtained a quantity of these kits 
for the advanced computer hobbyist or 
professional. Two versions - one with the 
32016, the other with a 32032. Both have a 
32082 Memory Management Unit, a 32201 
Timing Control Unit, a 32081 Floating Point 
Unit, a 32202 Interrupt Control Unit and two 
'Tiny Development Systems' (TDS) PROM's ( 
7 chips all together). 

There's a massive pack of literature including 
a databook 40mm thick, a 20mm thick 
instruction set reference manual, a TDS user 
guide, a programming reference guide, 
application notes on UNIX, 32 bit 
architecture and even a PASCAL listing to 
aid development of 32000 code using a PC. 
To top it all off there's an article print from the 
US on a UNIX co-processor for under 
$US400!I 

These are definitely not for beginners but 
what a great buy - 32016 kit is just $132. The 
32032 costs $180. (P4P $6.00 local or 
$15.00 airmail - it's a big pack!) 


PAPST 
FANS 

’Quiet Operation 
* Precision Bearings 
’ Proven Reliability 
' 240Vac operation 
Geoff is now stocking quality German made 
PAPST fans in two sizes - 
4650N 

120x120mm 94cfm 46dBA $36.40 
8850N 

80x80mm 22cfm 26dBA $36.40 



BRIDGE RECTIFIER 
SPECIAL 

BR3505 50V, 35A $4.24 
BR1505 50V, 15A $3.50 


SAVE $10 ON 
PORTASOL 
SOLDERING IRON 


If your ever need to take a soldering iron 
away from a power point, then this is the iron 
for you. Geoff has sold hundreds of 'em to 
servicemen and technicians because you 
need no power cord or gas bottle. Portasol 
runs on standard butane gas lighter fuel! Up 
to 60 minutes continuous use and it refills in 
seconds. Temperature is adjustable for the 
equivalent of 10 to 60Watts. Tip temperature 
as high as 400°C. Three bps are available - 
4.8mm, 3.2mm or 2.4mm and are easily 
replaced. Complete and ready to use - even 
has its own flint lighter! This month there's a 
whole $10 off the price (What a great 
Christmas gift idea?) ONLY $33.95. 


NATIONAL LOGIC 
DATA BOOK VOL 1 

One of our most popular lines is data books 
and we can never get enough of them, but 
this bme Nabonal have had the Logic Book 
reprinted in Australia so we'll risk advertising 
them in the hope there will be enough still 
here when the advert appears. Contains 
54HC, 74HC, 54HCT, 74HCT, High speed 
MkjroCMOS, CD4000, MM54C/74C.CMOS 
LSI/VLSI. It's a massive publication some 
7pmm’thick. Every digital designer needs 
one and it's only $25.00 (P&P $6.00 local or 
$15 airmail-it's that big!) 



THE COMPLETE 

RS232/V24 

TROUBLESHOOTER 

Europe's most popular high quality RS232 
tester will save bme and trouble because it 
checks ALL the lines on any RS232 
communicabons equipment 
* Tristate monitoring of all 23 signal lines 
■ Breaks and redirects all 25 lines 
' Ground voltage differential testing between 
DCE-DTE 

' Four level bi-directional current loop test 
‘ Simple operation - no batteries required 
Comtest has 25 DIL switches with DTE and 
DCE interface pins on both sides. Break and 
patch all 25 lines with switches and jumpers 
provided. InstrucbonS clearly printed on both 
sides (and won't wear off) with abbreviabon 
guide to aid idenbficabon of connections. All 
contacts are gold plated. Comes in transport 
pouch with 8 jumpers. Don't confuse this 
quality unit with the cheap immitabons 
around. This one is designed in Sweden and 
compares favourably with testers cosbng 
over $500. Well worth $315.00 



CLEAR TRIMMING 
POTENTIOMETERS 

Now you can actually see the setting at a 
glance with these 20 turn Beckman clear 
trimming pots. Available in 100R, 200R, 
500R, Ik, 5k, 10k, 25k, 50k. 

Specify value $2.00 (10 up $1.80) 

If you twiddle a lot of trimmer pots then you 
need our SPECIAL TOOL. This handy little 
gadget is just like a pen but has a blade at 
each end to fit the pot One end has even 
been designed so it won't slip off! $2.50. 


WIRE STRIPPERS 

You'd normally pay at least twice the price for 
these deluxe wire strippers. Operation is 
automatic. Head suits 5 wire sizes from 1 to 
3.2mm diameter approx. Ideal for 
servicemen, technicians etc as the complete 
operabon can be carried out with one hand! 
Save unbl stock sold - only $7,50 



Covers Plastic 

9 pin 1.60 

15 pin 1.60 

25 pin 1.65 

Centronics Solder 

24 way male 9.60 

24 way fern 10.00 

36 way male 6.60 

36 way fern 9.50 

Centronics I.D.C. 

36 way male 8.00 

36 way fern 8.40 

Covers Metallised 

9 pin 1.80 

15 pin 1.80 

25 pin 1.80 


4.80 

5.00 

3.30 

5.28 


8.30 to 5 Monday to Friday, 8.30 to 12 Sat. 

Mail Orders add $5.00 to cover postal charges. 

All prices INCLUDE sales tax. 


BANKCARD, MASTERCARD, VISA, CHEQUES 



GEOFF WOOD ELECTRONICS P/L 

(02)4271676 incinnsw 

229 BURNS BAY RD. TWX 71996 

(CORNER BEATRICE ST.) P.O. BOX 671 
LANE COVE WEST N S W. LANE COVE N.S.W. 2066 

OR CASH CHEERFULLY ACCEPTED 


specialising in electronic components for the professional and hobbyist. 
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Know your 
Test Instruments 

BASIC PRINCIPLES OF THEIR OPERATION AND USE 


F31 f.f: 



1 — The Oscilloscope 


The oscilloscope is one of the most useful and versatile 
instruments in modern electronics. It is essential to almost any 
practical work in electronics and it is therefore important to 
have a clear idea of how it works. 

by PAUL GRAD 


The oscilloscope provides a means of 
“looking” at what is happening to the 
voltages and currents in a circuit. Also 
called cathode ray oscilloscope, CRO or 
simply scope, it displays, on a fluores¬ 
cent screen, a clear, “frozen” image of 
a voltage waveform between any two 
points of a circuit. 

The image is displayed as a graph of 
voltage plotted against time. This can 
be any of the many types of waveform 
which appear in modem electronics, 
such as sinusoidal, square, or sawtooth 
waves. Besides being able to see the 
waveform, the user can read off the dis¬ 
play much useful information, including 
voltage levels, the changes that may 
take place in them and the time rate of 
these changes. 

Fig.l shows the basic idea: the volt¬ 
age is plotted in the vertical or “Y” di¬ 
rection, while the horizontal or “X” di¬ 
rection is a plot of time in either sec¬ 
onds, milliseconds, microseconds or 
even nanoseconds or picoseconds. 


The basic principle of operation of an 
oscilloscope is fairly simple. An electron 
gun produces a fine stream of electrons 
aimed at a fluorescent screen. The gun 
has a heated cathode which is the 
source of the electrons, and which is 
similar to the cathode in a normal ther¬ 
mionic valve. The cathode, heated by a 
current passing through it, emits elec¬ 
trons into the space around it. These 
are attracted toward a positively 
charged anode, passing through a hole 
into the rest of the gun assembly. The 
gun also has a system of cylindrical and 
disc electrodes to control and guide the 
electrons into a narrow beam. 

A pair of parallel, flat and horizontal 
plates, just ahead of the gun, are effec¬ 
tively connected to the the two points of 
the circuit under test. The voltage varia¬ 
tion between the two points in the cir¬ 
cuit to be examined is therefore repli¬ 
cated between these plates, which 
causes the electrons to be deflected 
vertically, either up or down from their 


path, before hitting the screen. 

Because of their effect on the elec¬ 
trons, these plates are called vertical de¬ 
flection plates. 

Another pair of parallel, flat but 
vertical plates, is connected to a time- 
base generator which applies a sawtooth 
sweeping voltage horizontally across the 
path of the electrons. This voltage in¬ 
creases linearly to a certain maximum 
value, then drops abruptly back to its 
initial value and starts another cycle. Its 
effect is to spread the up and down mo¬ 
tion of the electron beam, produced by 
the circuit voltage. This sweeping fre¬ 
quency is adjustable over a wide range, 
by controls in the timebase generator 
circuit. 

These plates are called the horizontal 
deflection plates. In older scopes they 
used to be placed ahead, but in modern 
scopes they are placed after the verti¬ 
cal deflection plates, to give the elec¬ 
tron stream maximum susceptibility to 
the Y deflection. 

Without the action of the deflecting 
plates the electron beam from the gun 
would strike the centre of the screen 
and cause only a small bright dot to be 
visible there. 

If only the vertical deflection plates 
were in action the electrons would pro¬ 
duce only a vertical line on the screen, 
which could be steady or intermittent, 
depending on the frequency of the cir¬ 
cuit voltage under test. 

Conversely, if only the horizontal de¬ 
flection plates were active only a contin¬ 
uous horizontal line would appear on 
the screen. 

Naturally, if the circuit voltage under 
test is too high the electrons will be de¬ 
flected right into the glass neck of the 
tube and nothing will be visible on the 
screen. 

The height of the wave pattern on the 
screen allows the user to measure the 
amount by which a voltage under test is 
changing. The time it takes for a change 
to take place can similarly be deter¬ 
mined from a knowledge of the time 
period of the sweeping timebase wave¬ 
form. 

Most oscilloscopes have an amplifier 
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Th/s /s a 20MHz 
oscilloscope, suitable 
for professional work 
such as TV 
troubleshooting. 
(Courtesy of Dick 
Smith Electronics) 


This 6.5MHz scope is 
of the cheaper kind. It 
is suitable for audio 
work. (Courtesy of 
Dick Smith Electronics). 


called the “Y” or “vertical” amplifier to 
allow small voltages to be made large 
enough to produce a visible deflection 
on the screen. 

Most also include “trigger” or “sync” 
circuits to enable the timebase genera¬ 
tor to be locked or synchronised with 
the voltage under inspection, so that the 
screen pattern is held steady. 

As a measuring instrument the oscil¬ 
loscope distinguishes itself mainly in 
that it is necessary to adjust and balance 
various controls to enable an accurate 
representation of the voltage waveform 
to be examined. 

For example, the voltage under test 
produces a signal in the oscilloscope 
which has to be adjusted through two 
completely separate channels, one the 
amplifier for the Y plane and the other 
the triggering and timebase for the X 
plane. 

Modern oscilloscopes are often ex¬ 
tremely versatile and may indeed be too 
sophisticated for their intended use, for 
which a simpler and cheaper instrument 
may suffice. 

It would be a good idea to read care¬ 
fully the instruction manual of an oscil¬ 
loscope before buying or using it. 

One of the scope’s crucial parameters 
is its bandwidth, which is the frequency 
range of voltages to be tested over 
which the scope can respond with ac¬ 
curacy and clarity. 

Both the amplifier for the test voltage 
in the Y direction and the triggering 
mechanism of the time base generator 
in the X direction, must be fast enough 
to cope with the frequencies of the volt¬ 
ages to be measured. 

Besides, for each scope type there is 
a minimum value of the amplitude of 
test voltage for which accurate displays 
can be obtained. 

The test voltage goes through a cir¬ 
cuit including an amplifier to ensure 
that the deflection of the electron beam 
on the screen is large enough for easy 
and accurate reading of the display. 

The actual value of the test voltage 
amplitude can be deduced from the 
position to which it was necessary to 
turn the adjusting attenuator knob to 
obtain the desired deflection. 

A scope is designed so that maximum 
deflection of the display — allowing 
best reading accuracy — occurs for a 
range of test frequencies, provided the 
test voltage amplitude is large enough. 

As the te$t frequency increases, there 
comes a point beyond which no adjust¬ 
ment succeeds in achieving maximum 
deflection of the electron beam on the 
display screen. It is, of course, possible 


to continue using the scope for higher 
frequencies, at less than maximum de¬ 
flection and therefore less than the max¬ 
imum reading accuracy achievable with 
it, but up to a point. 

For any given test voltage amplitude 
the limit of a scope’s usefulness is 
reached, by definition, at the frequency 
for which the amplitude of the displayed 
signal has fallen to 0.707 of the value of 
the maximum deflection on the screen 
(a 3dB reduction). That frequency is, by 
definition, the oscilloscope’s bandwidth. 

The bandwidth is also the main pa¬ 
rameter determining the price of an os¬ 
cilloscope. 

The cheaper oscilloscopes, with a 
bandwidth of about 6.5MHz, are ade¬ 
quate for audio work. 

For more professional work, such as 
TV troubleshooting, bandwidths of at 
least 15MHz are required. Digital and 
RF work can require a bandwidth of 
50MHz to 100MHz. 

An important aspect to consider when 
choosing or using an oscilloscope is in¬ 
sulation. The cheaper scopes are often 
poorly insulated and their casing usually 
affords little protection. When using the 
scope near a transformer or power line 
the user could be in for an unpleasant 
surprise. 

Modern-day scopes originated from 


the cruder but similar devices used by a 
number of researchers at the turn of the 
century to study the discharge of elec¬ 
tricity through gases. It was with such a 
device that J.J.Thompson in England 
first obtained an accurate value for the 
ratio between the charge and the mass 
of an electron. 

Modern TV tubes work on similar 
principles to those of an oscilloscope 
but use magnetic deflection, instead of 
the electrostatic deflection used in oscil¬ 
loscopes, which would not suit the much 
larger voltages needed for a TV tube. 

A number of refinements have been 
incorporated into some modern oscillo¬ 
scopes to extend their capabilities. 

There are, for instance, the storage 
scopes, which allow the displayed image 
to be preserved on the screen for up to 
an hour, and in some cases longer. This 
also permits superimposing two images 
on the screen. 

To record and display transient sig¬ 
nals which occur only once, or very 
slowly changing waveforms, which 
would be difficult or impossible to dis¬ 
play directly, a digital oscilloscope can 
be used. In this type of scope the signal 
is digitised and stored in a memory, 
from which it is reconverted to an ana¬ 
log signal and displayed on the screen. $ 
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0 HITACHI 


20MHz/lmV 
$830“ IB 

Wouldn’t you pay a bit more for 
features like this? 


O Quality Hitachi engineering 
O Two year Warranty 
O Includes two quality Hitachi probes 
O Tough all metal case and front panel 
O Ideal for servicemen - small footprint and 
light weight (310x370x130mm 6kg) 

□ Extensive triggering facilities including TV 
sync and vertical mode for steady traces 
when input frequencies differ widely 
O Free 55 page operating manual with 
circuit diagram 


Order now. Call 

Sydney (02) 648 5455 32 Parramatta Rd, Lidcombe 2141 
Fax (02) 6471545 Telex AA24949 P.O.Box 14 Lidcombe 2141 
Melbourne (03) 480 0111 72-74 Chifley Drive, Preston 3072 
Adelaide (08)354 0588 Brisbane (07)2774422 
Perth (09)325 9333 



The measure of quality 


Bell Test & 
Measurement 


A Division of Bell-IRH Ltd (inc in N.S.W.) 

Prices subject to change without notice 


So good we give the full Spec! 


Vertical Deflection 


Accessories Supplied 


les further marked in 


voltage: 30V (DC + AC peak). 


5mV/div to 5V/div in 


300V (DC + AC peak) or! 
AC. GND, DC. 

1 Mn approx. 25 pF. 

Voltage: approx. 20mV/d 
Bandwidth: 50 Hz to 5 Ml 


CHI, CH2, VrMODE, External. L 


. Voltage: 0.5V ±3%. 


Voltage : 100/120/220/240 V ± 
Frequency : 50/60/400 Hz. 














































The TELE-LINK Direct 
Connect Modem Pt.2 


Here is the conclusion to our modem project. 
Some hints are presented on operation of the 
modem, in addition to the all-important PCB 
and front-panel artwork. 

by MARK CHEESEMAN 


Using the Tele-Link 

To use the modem the first thing to 
do is to disconnect the telephone from 
the wall socket, and plug the phone into 
the socket on the rear panel of the 
modem. Then plug the modem into the 
wall socket, making sure the line switch 
is in the ‘phone’ position. 


Now select the baud rate which you 
wish to use. If you are dialling up a 
bulletin board, you would normally se¬ 
lect the “originate” position of the baud 
rate switch. If the bulletin board uses 
1200/75 baud (for example Viatel), then 
select the ‘1200RX’ position. 

After dialling the desired number, 


wait until you hear the carrier of the re¬ 
mote modem — this sounds like a single 
audio tone. When you hear this, flip the 
phone/modem switch to modem and 
hang up the handset of the telephone. 
Wait for the ‘carrier detect’ LED to 
light before attempting to communicate. 
This should occur within a second or 
two of switching the modem on line. 

If the LED doesn’t come on soon 
after that, you should check that the 
baud rate switch is in the correct posi¬ 
tion. Note that if the modem at the 
other end is capable of selecting from 
many baud rates automatically (auto- 
bauding) then it will probably take 
longer than this unless the baud rate 
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which you are using is the first one 
which the other modem tries. When the 
DCD LED finally lights, press the re¬ 
turn key a few times until something in¬ 
telligent (such as the ‘login’ message of 
the remote computer) appears on the 
screen. 

If you are using the modem to com¬ 
municate with a friend, then set up the 
two modems so that one is on the origi¬ 
nate position and the other is set to an¬ 
swer. Similarly, to use 1200/75 baud, 
the modem which will be transmitting 
most of the data should be set to 
‘1200TX’ while the other modem is set 
to ‘1200RX’. 

For packet radio, tie the ‘test’ pad on 
the PCB to +5V to put the transmit 
and receive tones on the same frequen¬ 
cy. This is permissible in this application 
because packet radio is only half-du¬ 
plex. Since the Bell frequencies are nor¬ 
mally used on the VHF bands, the 
Bell/CCITT pad should also be tied low 
to select the correct tones. The baud 
rate switch may be used as before, de¬ 
pending on which bands you intend to 
operate. 

Note that the Am7910 is probably not 
a good choice for 300 baud HF opera¬ 
tion, as it does not have any outputs 
suitable for connecting a tuning indica¬ 
tor, and it is rather difficult to tune the 
signal in by ear. However this is of no 
importance for 1200 baud VHF opera¬ 
tion as the operation here involves 
AFSK using FM rigs, and the frequen¬ 
cies fed to the modem do not depend 
on the tuning of the receiver, but only 
on the accuracy of the modulator at the 
other end. 

The Tele-link uses a minimal RS- 
232C interface, meaning that no hand¬ 
shaking lines are connected between the 
modem and the computer. This is due 
to constraints imposed by the number of 
level translators built into the MAX232 
chip. However, a carrier detect (DCD) 
line is presented to the computer to 
allow it to determine that, at the very 



least, data is going to get as far as an¬ 
other modem. This assumes of course 
that the computer (or the communica¬ 
tions software which it is running) reads 
this line. 

DTR and RTS (signals which enable 
the modem) are internally tied to the 
active state, which causes the modem to 
believe that there is a computer con¬ 
nected any time that power is applied to 
the modem .The DSR and CTS signals 
(which indicate that the modem is ready 
to transfer data) are tied to their active 
state at the DB-25 connector. This 
means that the computer will see the 
modem as ready whenever the latter is 
connected to the computer, and power 
is applied. 

Telecom Regulations 

Before any device is electrically con¬ 
nected to the Public Switched Tele¬ 
phone Network, the device must be 
submitted to Telecom Australia for au¬ 
thorisation. The modem presented here 
is designed to meet all relevant Telecom 
specifications. For this device to meet 
these specifications, the line isolation 
transformer and power supply plugpack 
must be Telecom approved models such 
as the ones used in the prototype. In 
particular they must comply with the 
relevant clauses of AS 026 and AS 
C100, and carry a Telecom authorisa- 
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The actual size front-panel layout for 
the modem. 


tion marking. 

It is the responsibility of each con¬ 
structor to submit their completed 
modem to Telecom for authorisation, as 
the connection of unauthorized devices 
to the public switched telephone net¬ 
work is an offence under the Telecom¬ 
munications act. Telecom Australia is 
empowered to disconnect unauthorised 
devices from the phone system. © 
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OPEN FOR BUSINESS: 


Monday to Friday 8.30 am to 5.00 pm. 
Saturday Morning 8.30 am to NOON. 


A.C.E. 


10B/3 Kenneth Road, Manly Vale 2093 


ELECTRONICS CENTRE fax: (02)4si 4170 

Phone: (02) 949 4871 


ESTABLISHED OVER THIRTY YEARS 


ETONE SPEAKER SPECIALS 

38 cm (15 inch) WOOFERS 


r\ Straight surround 8 


etone 50 WATT rms 

A PAIR ran S60.ii OB $34.w »c» 

RUGGED TOP QUALITY HI-FI WOOFER 30cm 8 ohms 
• 90 DAYS FACTORY WARRANTY • FOAM POLY SURROUND 
• STURDY SUSPENSION FOR RICH REPRODUCTION • 3.5cm VOICE 
COIL • FERRITE MAGNET • FREQ. RESPONSE . . . 35-4500Hz 
RESONANCE 35Hz 

P & P for 1 Speaker NSW $4.80 VIC $5.20 TAS $6.25 WA/NT $7.95 QLD/SA $5.80 
P & P for 2 Speaker NSW $5.50 VIC $7.20 TAS $9.95 WA/NT $11.45 QLD/SA $8.20 


POLYPROPYLENE CONE TOP QUALITY HI-FI WOOFERS, 

80hm Voice Coil — Foam Poly Surround — 

Sturdy Suspension — Fitted Moulded Gasket — 

Ferrite Magnet — 90 days factory warranty 


& P tor 1 Speaker NSW $4.80 VIC $5.20 TAS $6.25 WA/NT $7.95 QLD/SA $5.80 
& P for 2 Speaker NSW $5.50 VIC $7.20 TAS $9.95 WA/NT $11.45 QLD/SA $8.20 

5" Polypropylene Mid-Range Speaker to suit above Woofers P.O.A. 


NEW CONVENIENT DISKETTE FILES 

FOR Includes Lock + 2 keys 

Features 

• Capacity: 50 pcs 3-W diskette 

• High impact plastic lid and base 

• Easy access handle for opening 
and carrying 

$16 

each e One hundred disk capacity 5-W disk 

p & p $2.00 ★ UNBELIEVABLE ★ 



e Protective racks for diskette se 

• Smoked PS plastic covei 

• High impact plastic lid ar 


SPECIAL 



3 WAY CROSSOVERS 

200 Watts RMS 
Crossover Freq. IKC and 5 KC 
12db/Octave 

$34.95 p & p $: 


COMPONENTS 

Computer Keyboard Switches 
1* for $2.00 P & P $1.50 


New PC Boards (no components) 

New PC Boards (components mounted) 

AS PER JULY ADVERT. P & P $2,00 


★ KONICA SPECIAL ★ 


$52.50 
Pk of 10 


SUPER VALUE PACK OF 10 DISKS 

$18.00 Pk 


KEYBOARDS 

P & P $5.00 

86 KEY QWERTY 

“Pre Loved” $35.00 ea 



109 KEY QWERTY “NEW’ 

‘Low Profile” $55.00 ea. 


Video Modulator 
UM1233 


RS 


p & p $ 2.00 data. 

Features: 

• Good modulation linearih 
e Pretuned to channel 36 

• Low RF radiation 

• Low current drain 

• 750HM output from a standard 
phono socket 

• Suitable for PCB mounting 

• Data sheet available 


$5 


IBM* TURBO AT COMPATIBLE 



PC/AT PERSONAL 
COMPUTER 

AT Mainboard with 640K RAM 10 MHz 
EGA card. 

WDC HDD/FDD Control card. 

1 x 1.2MB Floppy Disk Drive 
1 x 20MB Hard Disk Drive 
84 Key AT/XT Keyboard case 
Manual 

14" EGA MONITOR 


$3,299 


SAVE SAVE 


WE STOCK A RANGE OF I.D.C. CONNECTORS 


Graphic Printer 

CENTRONICS 8" TRACTOR 
FEED 



LIMITED STOCK 


$149 


GREAT VALUE 


GATES “D” CELL BATTERIES 

$4.25 ea ■ P & P $2.00 


★ ★ ★ THIS MONTH’S SPECIALS ★ ★ ★ 


FOR POSTAL INSURANCE ADD: •»'«■«.«'«* 


$1.00 for each additional $100.00 value 



































008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS' LOCAL ORDERS & INQUIRIES CALL (03) 543 7877 


SERIES 5000 

INDIVIDUAL COMPONENTS TO 
MAKE UP A SUPERB HIFI SYSTEM! 

By directly Importing and a more technically orientated 
organisation, ROD IRVING ELECTRONICS can bring you these 
products at lower prices than their competitors. Enjoy the many 
other advantages of RIE Series 5000 kits such as “Superb Finish" 
front panels at no extra cost, top quality components supplied 
throughout. Over 1,500 sold! 

For those who haven’t the time and want a quality hi-fi. we also 
sell the Series 5000 kits assembled and tested. 


POWER AMPLIFIER 



packing and post $t0 


PREAMPLIFIER 

THE ADVANTAGES OF BUYING A 
“ROD IRVING ELECTRONICS" S- 







$239 
$429 

packing and postage $10 

SERIES 4000 
SPEAKERS 

only $549 




th Crossovers $795 


mid range woofer) 


(Approximately 4 weeks delivery) 

Errors and Ommissions Excepted 



008 335757 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS! LOCAL ORDERS & INQUIRIES CALL (03) 543 7877 
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Rod Irving Electronics 
No A for semiconductors! 

MELBOURNE 48 A’Beckett Street, Phone (03) 663 6151. NORTHCOTE 425 High Street, Phone (03) 489 8 
MAILORDER HOTLINE: (03) 543 7877 




3S 
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008 3357S7 TOLL FREE MAILORDER HOTLINE FOR CREDIT CARD ORDERS' LOCAL ORDERS % INQUIRIES CALL (03) 343 7877 































There was a time — and it wasn’t all 
that long ago — when marine electron¬ 
ics gear of any sort of sophistication 
wasn’t really on the agenda for the 
average boat owner. Several things put 
them in the too hard — and too expen¬ 
sive — category. 

The more modest devices which some 
of us had contact with, like wind instru¬ 
ments, logs and simple echosounders, 
weren’t always dazzling in their reliabil¬ 
ity, while the majority of modem elec¬ 
tronics we regarded as the domain of 
commercial mariners and the owners of 


very large, very expensive yachts. 
Radars, single sideband radios, satellite 
navigators and the like were too bulky, 
too expensive and too power-hungry to 
really be considered. 

It’s the microchip that has changed all 
that, and it really has been a revolution. 
It has been responsible for the develop¬ 
ment of far more compact equipment 
and it requires very modest electrical 
supplies. It has made equipment smart¬ 
er, and at the same time its enormous 
programme capacity has challenged de¬ 
signers to think up more tasks for 


equipment to perform. A classic exam¬ 
ple of this is the development of sailing 
computers, by linking together once 
relatively straightforward wind and boat 
speed instrumentation. 

Part of the picture, too, has been 
development in display technology, with 
colour video screens and liquid crystal 
screens being adapted to displays which 
incorporate more and more data. Mi¬ 
crocircuitry has allowed for simple, 
touch pad operation. 

Along with this has been an increas¬ 
ingly systems approach to electronics. 



The Magnavox MX 4102 satellite navigator automatically corrects its calculation for your location each time a satellite 
passes overhead, and will interlace to your gyrocompass and speed log. (Courtesy Coursemaster Autopilots) 
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with separate function modules becom¬ 
ing linked together, or interfaced, in in¬ 
creasingly powerful combinations. Small 
remote repeater displays allow the main 
equipment to gather in dry, protected 
nerve centres on board, sending their 
data up to the deck for working helms¬ 
men and navigators. At the same time, 
there do seem to have been advances in 
weatherproofing modern electronics. 

On the following pages we look at the 
major navigation electronics — radar, 
satnav, weatherfax, radio direction find¬ 
ing and echosounders. We also examine 
marine communications — SSB, VHF 
and the new cellular phones, — as well 
as electronic instrumentation, autopilots 
and, on a lighter note, marine hifi sys¬ 
tems. 

In each section we look at how the 
equipment has developed over recent 
years, what it can accomplish and the 
sort of user features that can be expect¬ 
ed. We’re not doing comparison testing 
— there’s just too much gear around 
these days to more than scratch the sur¬ 
face — but we certainly make reference 
to some of the leading brand name 
equipment by way of illustration. 

As you can see we’ve also prepared a 
table showing the main suppliers of the 
various kinds of marine electronics gear, 
to serve as a guide to readers who want 
to get further information. 


SUPPLIER 

i 

f 3 

1 

§ 

si 

li 

ii 

P 

1 

i 

1 = 

INSTRUMENTS 

ii 

IS 

ACL Special Instruments 

27 Rosella St., East Doncaster Vic. 3109. (03) 842 8822 



• 

• 








Ansett Technologies 

27 Parer Rd., Airport West 3042 (03) 668 1122 

• 











AWA Marine 

67 Lords Rd., Leichhardt, NSW 2040 (02) 560 8644 












Codan Pty. Ltd. 

8 Help St., Chatswood 2067 (02) 419 2397 






• 






Coursemaster Autopilots 

7 Smith St., Chatswood, NSW 2067. (02) 417 7097 




• 




• 




6 Frank St., Gladesville, NSW 2067. (02) 816 2933 

• 




• 

• 

• 


• 



Peter Green Ship Chandlers 

12 Polo Av„ Mona Vale, NSW 2103. (02) 417 7097 



• 

• 

• 





• 


Honeywell Marine Services 

4/10 Pitt Myaree, WA 6154. (09) 330 7559 








• 




7Duke St., Windsor, Vic 3181. (03) 51 2284 






• 






Imark 

167 Roden St., West Melbourne, Vic 3003 (03) 329 5433 





• 

• 






Macson Trading Co. 

44 Alexander Parade, Clifton Hill 3068 (03) 419 2397 





• 







Magna-Tech Marine 

7-9 George PI., Arlarmon, NSW 2064. (02) 427 0666 





• 







Marine Navald Systems 

100 Elliott St., Balmain, NSW. (02) 810 7711 







• 





Mayfair Wholesale 

170 Logan Rd., Buranda, Old. 4102. (07) 52 8016 





• 







Mee Too Industries 

1 Thew Pde., Dee Why, NSW 2099. (02) 997 5411 


• 










Meridian Survey Services 

PO Box 1264, Booragoon, WA 6154. (09) 330-2402 










• 


Mitsubishi Electric 

73 Epping Rd., North Ryde, NSW 2113 (02) 888 5777 











• 

Mobilectronics Holdings 

4 Collins St., Wahroonga, NSW 2067 (02) 487 2684 











• 

Nautilec 

45 Rocky Pt Rd., Kogarah, NSW 2217 (02) 587 7288 

• 











NEC 

99 Nicholson St., St. Leonards 2065 (02) 438-4033 











• 

Novatel (Air Internal. Gp) 

437 Williamstown Road, Port Melbourne 3207 











• 

Olbis Industries 

1717 Ipswich Rd., Rocklea, Old 4106. (07) 379 1087 





• 

• 






Plastimo 

160 Epping Rd., Lane Cove. NSW 2066 (02) 428 9111 








• 


• 


Quin’s of Port Adelaide 

Box 384 GPO Pt Adelaide, SA 5015. (08) 47 1277 

• 

• 



• 

• 


• 


• 


Racal Marine 

115B Ferras St., Sth Melbourne, Vic. (03) 699 2133 






• 





• 

C.H. Smith Marine 

16 Langridge St., Collingwood, Vic 3066 (03) 417 1077 

• 

• 


• 

• 







Dick Smith Electronics 

PO Box 321, North Ryde, NSW 2113. (02) 888 3200 






• 






tl’GreenS*, Revesby, NSW2212. (02)7745255 








• 




Tandy Electronics 

91 Kurrajong Ave., Mt. Druitt 2770 (02) 675 1222 






• 






Taylor Marine 

PO Box 192, Fremantle, WA 6160. (09) 335 3291 

• 

• 


• 

• 



• 




Tickles Discount Marine 

125 Wellington St., Brisbane, Old 4169 (07) 391 5788 






• 






280 l T?ngaI*Rd*Wynumm, Old 4178. (07) 396-7245 

• 











VDO Instruments 

PO Box 51, Heidelberg, Vic 3081. (03) 450 3209 










• 


Wagner Industries 

483 Princes Hwy, Sydenham, NSW 2044 (02) 519-6387 






• 
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Marine Electronics Featurei 


Navigation, radar, 
weather fax & sounders 


Whether you’re using a boat for business or 
pleasure, it’s very important to be able to 
work out exactly where you are, what else is 
there with you and what the weather is doing. 
Here’s where modern electronics has a great 
deal to offer, even for the small boat owner. 

by JEFF MELLEFONT 


First of all, let’s have a look at the 
low-cost approach to navigation equip¬ 
ment — radio direction finders or 
“RDFs”. 

Costing less than a quarter the price 
of an average satnav, a radio direction 
finder is the frequently overlooked, low- 
tech electronic navigation device. There 
are reasons for their relative unpopu¬ 
larity along our coasts, not the least of 
which is the scarcity of marine beacons. 
However, RDF is by no means limited 
to use with special marine beacons; the 
aerobeacons at any commercial airstrip 
close to the coast may be used, as in¬ 
deed can coastal AM commercial radio 
station signals. 

Unlike satnav, which provides a pre¬ 
cise fix, RDF gives only a line of posi¬ 
tion (LOP) by determining the bearing 
of a radio source. This is done by rotat¬ 
ing a directional antenna. RDF can be 
subject to inaccuracies due to distance 
from the signal, on-board interference 
or geographical deviations of the signal 
— an intervening landmass can distort 
the result. As the accuracy of the bear¬ 
ing tends to increase as the source is ap¬ 
proached RDF can be an excellent 
means of homing in on a beacon — like 
the one on Lord Howe island — provid¬ 
ing there are no intervening hazards like 
reefs. If two suitably placed beacons are 
within range, a fix can be obtained from 
the intersection of the two LOPs. 

RDFs range from simple handheld 
units with built in bearing compass and 
earphones, to listen for the “null” in 
the signal which indicates the unit is 
pointing at the signal source — like the 
popular British Seafix 2000 which covers 


beacons in the 200 to 420kHz range. At 
the other end of the scale are larger 
digital units like Fujion’s AD8000E 
which covers beacons, AM broadcasting 
in the 535 to 1604kHz band, 1600 to 
3900kHz marine band and FM from 88 


to 108MHz, with manual and automatic 
DF. 

Brookes and Gatehouse has a hand¬ 
held compass and earphone equipped 
DF aerial attachment which turns its 
Homer V radio receiver unit into an 
RDF. The Heron DF aerial can then be 
used to source any of the appropriate 
coastal radio stations. 

A new twist on the RDF game is 
Raytheon offshoot Apelco’s AXL 1500 
ADF which is dedicated to direction 
finding VHF transmission, including 
Class C EPIRBs (Emergency Position 
Indicating Radio Beacons). Previously 
VHF and HF direction finding required 
expensive equipment and was limited to 



Tracor’s Global Navigation System combines satellite navigation with Omega, 
to provide the benefits of both. (Courtesy ACL Special Instruments) 
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search and rescue organisations. 

Attached to the VHF set on board, 
the AXL 1500’s LCD and azimuth dials 
give relative and true bearings in analog 
and digital formats. This opens up DF 
navigation, with every VHF-carrying 
vessel a potential radio beacon for you 
to track — provided they are sure of 
their own position! 

Satnav and Omega 

More accurate than RDF, but also 
more expensive are satellite navigation 
systems, or “Satnavs”. The use of satel¬ 
lites for navigation was pioneered by 
the military, and for quite a while sat¬ 
nav gear was only of interest to navies 
and commercial shipping lines because 
of its high cost, bulk, power consump¬ 
tion and complexity. However in the 
last few years this has all changed, 
thanks to developments in solid state 
and digital electronics. Now you can 
buy an easy to use satnav receiver for 
less than $3000, bringing the technology 
well within the budget of many small 
boat owners. 

The original satnav system, called 
Transit, is based on a set of nine satel¬ 
lites which circle the earth every 107 
minutes in orbits which pass over the 
poles. Each satellite continuously trans¬ 
mits information regarding its position 
and orbit, at an internationally reserved 
frequency of 400MHz in the UHF band. 
By tracking the signals using a special 
antenna and receiver — computer com¬ 
bination, it is possible to fix your posi¬ 
tion typically to within l/3rd of a nauti¬ 
cal mile, and often much more accu¬ 
rately again. However this can only be 
done during each satellite “pass”, so at 
worst this can be at intervals of 107 
minutes or so. 

Virtually all of the satnav equipment 
currently available for small and 
medium boats uses the Transit system, 
but a newer and more accurate system 
again is scheduled to replace Transit by 
by around the mid 1990s. Known as the 
Global Positioning System, or GPS, this 
is currently very much more expensive 
than Transit and only of interest to 
large shipping lines and the military. 
GPS offers the ability to fix your posi¬ 
tion to within less than ,a metre, and 
every 6.5 seconds. 

The latest satnav receivers are virtu¬ 
ally fully automatic, thanks to their 
built-in microcomputers. In use you 
simply key in your speed and heading at 
any time, and the satnav will indicate 
your position in latitude and longitude. 
Each time a satellite passes overhead, 
the satnav automatically updates its cal¬ 
culations; in between passes it updates 


by dead reckoning using your speed and 
heading inputs, or those fed to it by 
. your gyrocompass and speed log. 

For example the Magnavox MX 4102 
satnav from Coursemaster Autopilots 
has inputs for connection to compass 
and speed log, and also an NMEA 0183 
interface which allows it to connect to a 
wide variety of other electronics includ¬ 
ing Loran C, autopilots, a GPS receiver 
and a personal computer. 

The satnav can also guide you in fol¬ 
lowing a planned route. Many modern 
units allow you to key in waypoint in¬ 
formation for the planned route, and 
will then automatically provide heading 
indication on route to take you from 
one waypoint to the next. 

If you have an autopilot, the satnav 
can be hooked up to this, to automati¬ 
cally maintain the desired course/route. 

Another feature of modern satnavs is 
the ability to automatically power down 
into a low-drain standby mode after 
each satellite pass, and only “wake up” 
just before the next pass in order to 
carry out a reading. This can conserve 
battery power on long cruises. Needless 
to say they will also wake up when you 
wish to fix your current position; the in¬ 
formation from the last satellite pass 
and your compass/log are automatically 
retained in memory even in the standby 
mode. 

Tracor’s Transtar satnav unit, avail¬ 
able from ACL Special Instruments, 
draws only 3 watts when operating in its 
“sleep” mode. The same unit will ac¬ 
cept storage of route information for up 
to 15 waypoints. 

Tracor is now also able to provide 
low cost receivers for the worldwide 
Omega VLF (very low frequency) navi¬ 
gation system, as used by large shipping 
lines and submarines. Two receivers are 
available, the Omega navigator and the 
Automatic Omega II. Both again fea¬ 
ture an inbuilt microcomputer, and au¬ 
tomatically process signals from the 
three nearest Omega stations to display 
directly in latitude and longitude. No 
charts, tables or calculations are re¬ 
quired, and the readings are updated 
every every minute. Positional accuracy 
is between 1 and 2 nautical miles during 
the day, and 2-4 nautical miles at night. 
The simpler Omega Navigator unit sells 
for around $6000, and the more power¬ 
ful and flexible Automatic Omega II for 
$25,000. 

The latest thing is to combine a sat¬ 
nav with an Omega navigation receiver, 
so the Omega system can be used to 
boost the accuracy of the satnav be¬ 
tween satellite passes. This gives a sys¬ 
tem with the absolute accuracy of sat¬ 


nav, coupled with the short-term stabil¬ 
ity and frequent updating of Omega — 
the best of both worlds! Tracor offers 
the Global Navigation System, which 
combines its Bridgestar satnav and 
Omega Navigator, and costs around 
$12,000. Further details are available 
from ACL Special Instruments. 

Radars 

A number of major changes in radar 
technology in the last few years has re¬ 
sulted in more compact sets capable of 
being installed on quite small pleasure 
craft. Radars need no longer be consid¬ 
ered solely the domain of large luxury 
yachts, with base prices of the simpler 
units not much more than an ordinary 
satnav, and in some cases less. 

At the same time, some of the more 
advanced small craft radar are offering 
a wealth of navigational data owing to 
changes in screen technology and the 
ability to interface with other on-board 
navigation electronics, making the radar 
screen a true working navigation sta¬ 
tion. 

The traditional PPI — plan position 
indicator — cathode ray tube screen, 
with the revolving scan line illuminatng 
targets which when faded between. 
sweeps, required a hood for daylight 
viewing. Daylight viewing was more a 
possibility when colour displays were 
developed, digitally superimposing co¬ 
lours on the screen according to differ¬ 
ent levels of target reflectivity. 

The new raster scan display has im¬ 
proved screen resolution and reduced 
power drain, as well as offering direct 
daylight viewing. The raster scan, like 
TV, develops its picture in horizontal 
lines and provides a constant image of 
targets. 

At the same time, the “front end” or 
scanner has developed, largely through 
the use of microcircuitry, and become 
more compact. No longer are the radio 
waves generated in a box on board and 
sent by conduit to the transmitter; now 
it all happens in the radome unit itself. 
Sensitivity has increased, allowing 
greater range without increasing power 
demands. Five years ago 3kW got you 
about 15 miles range; today the same 
power can reach out to 30 miles. 

Increasingly featured on the compact 
sets, like Raytheon’s 16-mile 1603 
model from Honeywell Marine are vari¬ 
able range marker (VRM) rings which 
with electronic bearing lines (EBL) 
allow accurate range and relative bear¬ 
ing readouts of selected targets. 

In sets capable of interface with a 
fluxgate compass target bearings can be 
read out as true. Such bearings are 
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Advantages of the GME-Goldstar GS-951 turbo marine radar include 24nm 
range (5k W) and daylight viewing display. (Courtesy Greenwich Marine) 


amongst the increasing amount of data 
which now appear as on-screen graphics 
and alpha-numeric displays. By manipu¬ 
lating the VRM and EBL functions, 
alarm zones of various widths can be 
created, either in a continuous band 
around the vessel or covering partial 
sectors. 

GME — Goldstar has recently 
released a family of radars with models 
offering ranges of 16, 24 and 32 nautical 


miles, and prices from $3600 for the 
3kW/16nm model GS930. All models 
feature a raster scan display, while the 
more powerful models offer VRMs and 
EBLs. 

Colour is again on the agenda with 
the latest bright screen radar units, al¬ 
lowing the operator to apply different 
colours to the various range marker 
rings, heading lines, bearing lines and 
alarm zones. Some sets, like Koden’s 


MDC 400 (Quins of Port Adelaide) 
have a plot function which preserves 
targets’ previous positions, giving a 
graphic target track. 

The adoption by some companies of 
liquid crystal screen displays, as on 
JRC’s JMA-2010 (C.H. Smith Marine) 
and Apelco’s LDR 9900 (Honeywell 
Marine) has further shrunk the below- 
decks hardware to a size which could be 
accommodated by virtually any naviga¬ 
tion station. 

These 8-mile sets can be hard to read 
in direct sunlight, for example on a fly- 
bridge, because of the nature of liquid 
crystal displays, and their resolution is 
fairly rudimentary. For example, a buoy 
and a large fishing boat could appear on 
the screen as equally sized dots. How¬ 
ever, the modest amperage they de¬ 
mand is definitely a plus for power¬ 
conscious small craft operators. The 
JMSA-2010, for example, with its peak 
power output of only lkW, consumes a 
meagre 24W at 12V, or 2 Amps. Mea- 
only 240 x 182 x 111mm, these mini 
marvels offer the safety of radar’s see¬ 
ing eye to the smallest boats. 

With the arrival of marine electronics 
standards like the NMEA 0183 specify¬ 
ing a format and protocol for digital in¬ 
formation, the potential for linking 
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The JRC colour radar JMA-2040, which offers 48nm range with two bearing 
lines and range markers. (Courtesy C.H. Smith Marine) 


radar with other on-board navigation 
electronics opens up all sorts of ave¬ 
nues. Radar screens with their real 
time, real world display of the craft’s 
environment are an ideal place to dis¬ 
play other navigational data. 


Weather fax 

One piece of gear carried by almost 
all the competitors in the recent BOC 
singlehanded race around the world was 
the weather facsimile printer, or wea- 
therfax. The detailed synopsis and fore¬ 
cast charts which the weatherfax re¬ 
ceives and prints out were an essential 
navigation tool for strategic planning of 
routes, to dodge the light-air highs and 
head for the strong winds of the lows. 

A worldwide network of some 60 
land-based radio facsimile transmitters 
regularly broadcasts weather charts and 
other information, including analysis of 
ocean currents and waves, weather 
fronts, highs and lows with speed and 
direction of movement, sea conditions 
with wave heights, crest time and direc¬ 


tion, polar ice conditions and satellite 
weather pictures. 

In addition, more NAVTEX stations 
are coming on line, which broadcast no¬ 
tices to mariners, and many modern 
weatherfax machines can receive these. 
Australia has two stations on line, trans¬ 
mitting weather information — AXM in 
Canberra and AXI in Darwin. 

While some weatherfax set-ups con¬ 
sist solely of a printer and the signal 
decoding circuitry required to turn the 
incoming radio signals into lines of 
image on the page, relying upon a 
hookup with an existing on-board radio 
receiver, most modern systems incorpo¬ 
rate a dedicated receiver with facility to 
store a number of weatherfax frequen¬ 
cies in memory, for rapid access. The 
frequencies of the transmitting stations 
are in the ranges 2 to 25MHz and 80 to 
160kHz. 

The facsimile pictures are built up of 
horizontally scanned lines which are 
drawn on electro-sensitive paper as it is 
fed past the shuttling recording head. 
Rate of scanning is often variable, be- 


Rapidly becoming popular are weather faxes, like the JAX-2 from Japan Radio 
Company. It includes a synthesised receiver. (Courtesy C.H. Smith Marine) 
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tween 60 and 120 lines per minute. It 
can take some minutes to produce the 
thousands of lines needed to make up a 
chart. Two types of paper can be used 
depending on the machine, one a sil¬ 
very, aluminised paper which sometimes 
produces a carbon dust residue, the 
other a white, heat sensitive paper more 
familiar to users of office fax machines. 

One compact weatherfax suited to 
smaller craft because of its use of 8 inch 
printouts (10 inch is common) is the 
Furuno Model FAX-208A (Taylor Ma¬ 
rine). This yields four print tone levels 
on white thermal paper. Its inbuilt re¬ 
ceiver handles all known facsimile fre¬ 
quencies. 

AWA’s JMC FX-240 MK2 is a 
slightly larger unit, using 10 inch dry 
metallic recording paper. Its synthesised 
general coverage receiver covers 
100kHz to 30MHz continuously, on 
AM, FAX, SSB and CW. 

While most weatherfax equipment is 
imported, Flexible Systems in Hobart is 
producing the Navimate. This is a 
Brother printer, modified to convert the 
incoming fax signals. It needs to be 
linked to an existing radio receiver. The 
company successfully applied for protec¬ 
tion, resulting in an import duty being 
applied to the other sets on the market, 
including those with a built-in receiver. 
This duty is currently at 28 per cent. In 
a demonstration the print resolution 
from the Navimate did not appear to be 
sufficient to resolve adequately the finer 
transmitted data, however. 

Depth Sounders 

They say it started with a scientist 
kneeling in the bilges of an iron ship, 
pounding on the hull with a thumping 
big hammer and timing the return of 
the echo with a stopwatch. There are a 
few flaws in this story, but suffice to say 
it has been established that soundwaves 
travel at a nearly constant velocity 
through water, at 1500m/sec, or about 
five times faster than they do through 

To apply this, a depth sounder trans¬ 
ducer sends down a pulse of ultrasonic 
energy somewhere between 25kHz and 
200kHz, which is reflected back when it 
encounters anything of sufficient density 
such as fish or solid bottom. Oddly 
enough, a pocket of air will reflect the 
pulse, which is why turbulent water 
gives a bad reading. The time taken by 
the pulse to return is measured and dis¬ 
tance calculated. 

The lower frequencies suffer less at¬ 
tenuation as they travel through water, 
and 25 to 50kHz is used where depths 
of over 1000 metres are to be measured. 


The high frequencies produce a nar¬ 
rower beam for a given size of trans¬ 
ducer and are used when the best reso¬ 
lution of depth changes or quality of re¬ 
flection is required. For example, a very 
soft muddy bottom or weeds cause a 
fading, weak signal. Depending on the 
type of display, however, the variablity 
of the returning signal can be recorded 
as a means of interpreting the nature of 
the bottom, or the size and density of a 
school of fish. 



The Fuso 603 fishfinder uses a colour 
CRT display and provides digital 
display of depth and water 
temperature. (Greenwich Marine) 

All fishfinders are also, of course, 
echosounders, but not all echosounders 
are fishfinders. The simplest type of 
sounder with a digital readout can have 
the annoying (and sometimes alarming) 
habit of bouncing back and forth be¬ 
tween the bottom and intervening fish, 
if it doesn’t have the circuitry to filter 
out the unwanted echoes. But at the 
other end of the scale, a modern colour 
video unit will graphically show bottom 
contours and density, and everything 
from single fish to schools that may be 
swimming below. 

In order to be efficient in transmitting 
and receiving the pulse, the acoustic 
window covering the crystal of the 
transducer is best placed outside the 
hull, in direct contact with the water, al¬ 
though those who are reluctant to drill 
holes in their underwater hull can 
mount the transducer internally. This 
attenuates the signal, however, and re¬ 
duces the operating range, but it can 
still be acceptable for some applications. 

The transducer should provide beam 
angles of 22° or more to provide an ef¬ 
fective spread of signals to compensate 
for heeling or rolling of the hull. 

The quite remarkable number of 
depth sounders on the market reflects 
the variety of functions required by dif¬ 
ferent boat users, from a plain depth 
readout to sophisticated bottom analy¬ 
sis, recording and fishfinding. It also re¬ 
flects the number of different types of 


displays now available. 

One of the oldest types of display uti¬ 
lises a neon lamp or light-emitting diode 
(LED) mounting on a rapidly rotating 
arm, behind a clear circular screen. The 
transducer transmit pulse lights up the 
LED as the arm is at the top of the 
dial, and the returning echo lights it up 
again as the arm passes the appropriate 
depth marked around the circumference 
of the dial. This direct display is still 
popular and a number of sounder 
models on the market use it, like the 
British Seafarer 700 (AWA Marine) 
which has been around in various 
models for some time. If depth alarms 
are fitted, as they are on the Seafarer, 
they are visually displayed by a different 
coloured LED lighting up at the pro¬ 
grammed guard depths. 

Depth alarms are virtually universal, 
even on the simpler sets, and frequently 
take the form of a dual alarm allowing 
the operator to set a “safe” range of 
depth when anchored, for example. If 
the vessel drifts into shallower or 
deeper water, an audible alarm will be 
triggered. 

Digital readout via a liquid crystal 
display (LCD) offers the most basic 
“two-dimensional” depth data display, 
which is nonetheless more than ade¬ 
quate for the purposes of many small 
craft operators; the compact Fuso 
Model 30-A (GME) is one such. A sim¬ 
ple LCD readout is an economical way 
to obtain a repeater function, in the 
cockpit for example, from a more 
elaborate set which might be among the 
electronics in a navigation station. Digi¬ 
tal need not mean basic, however, 
models such as the SMR SD6100 
(Imark) offer discriminating circuitry to 
prevent false readings due to surface 
clutter or other interference, readout in 
metric or fathoms, depth alarms and 
signal gain control, readout sunshade 
and inbuilt backlight for night use. 

A colour video display adds the possi¬ 
bility of enhanced bottom analysis, by 
colour-coding returning signals accord¬ 
ing to their strength. A set like the Fuso 
603 (GME) offers this along with a 
wealth of alphanumeric data that can be 
called up and superimposed on the 
readout image as required, including 
digital depth and water temperature. 

A number of units are offering 
graphic image display by the alternative 
LCD screen. While a large LCD screen 
can give image resolution comparable 
with video, this style of graphic display 
lends itself to very compact sets. The 
Fuso 403 (GME) is an example of this 
type, offering a resolution of 20,480 pix¬ 
els. © 
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Marine Electronics Feature: 

Communicating 
over the water 

Even when you’re out on the water to get 
away from it all, it’s still quite important to be 
able to make contact when you need to. 
Thanks to modern electronics, marine 
communications are getting easier and more 
reliable all the time. 

by JEFF MELLEFONT 



GME's GX-286 marine handheld 
transceiver provides 6 channels 
on 27MHz. (Courtesy Greenwich 
Marine) 


Probably the most important develop¬ 
ment in marine communications in Aus¬ 
tralia during the last year has been the 
launching of Telecom’s cellular tele¬ 
phone service. This started in Sydney in 
February and has now begun in Mel¬ 
bourne as well. 

Basically cellular phones are portable 
or mobile radiotelephones which use 
frequencies in the UHF (ultra-high fre¬ 
quency) band. They’re a bit like a com¬ 
bination of a modern push-button elec¬ 
tronic phone and a “walkie-talkie” two 
way radio; you can be called just like a 
normal phone, and you can dial local. 
STD and even ISD calls. 

The main difference between the new 
cellular phones and earlier radiotele¬ 


phones is that instead of communicating 
with a single, centrally located “base 
station”, the new phones are designed 
to work with a complete network of 
smaller stations. These are distributed 
in a grid pattern, with each station serv¬ 
icing its own local area or “cell”. The 
idea is that as the mobile or portable 
phone moves around, it moves from cell 
to cell, but always stays in reliable con¬ 
tact with the rest of the telephone sys¬ 
tem. Switching between the fixed cell 
stations is done automatically by the 
equipment. 

Telecom’s main reason for bringing in 
the cellular system has been to provide 
a more efficient and reliable service for 
cars, but the system has also brought 


big benefits for boat owners who spend 
most of their time in the harbour or 
nearby coastal waters. In Sydney, it has 
provided reliable telephone operation 
over an area extending from Barrenjoey 
down to Cronulla, and about 30km out 
to sea. 

Many different cellular phone models 
are now available, from both Telecom 
itself and suppliers such as Mobiletron- 
ics, Novatel, Mitsubishi, Racal and 
NEC. The models range from tiny 
hand-held units to much larger fully fea¬ 
tured sets intended for building into a 
car, truck or boat. The fancier models 
include all of the frills found on “execu¬ 
tive” office phones — memories for 
storing frequently-called numbers, op- 



The GME GX-552 VHF transceiver provides 25W output on 55 channels. (Courtesy Greenwich Marine) 
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tional hands-free operation, inbuilt 
clock/calendar and so on. 

Prices vary from about $3000 up to 
around $5500, but there’s also an an¬ 
nual “access fee” of $600. Both incom¬ 
ing and outgoing calls are charged at 
the STD prime rate of 40c per minute. 

VHF marine radio 

What if you go further afield, beyond 
the reach of cellular radio phones? 
Well, one relatively low cost solution is 
VHF (very high frequency) marine two- 
way radio. 

Marine VHF radio operates in the 
156-162MHz range, which covers a stan¬ 
dardised international range of marine 
channels, with various bands to reserved 
for ship-to-ship, ship-to-shore, pilotage 
and other specialised functions. In Aus¬ 
tralia channel 87A is reserved as the 
yachting frequency on which pleasure 
craft can communicate without compet¬ 
ing with commercial users of the air¬ 
waves. 

VHF sets operate on a maximum out¬ 
put of 25W, with a 1W range available 
for close-to transmission, for example 
within a harbour. Reception is essen¬ 
tially line of sight, except on occasions 
when atmospheric anomalies make the 
radio waves skip out further. (Very 
rarely, a station within a normal range 
will be unobtainable, while a station 
hundreds of miles away might respond 
to your call). Normally, with a good an¬ 
tenna mounted as high as possible (on 
the masthead in the case of a yacht) 
ranges of 25 to 50 nautical miles can be 
expected, and sometimes more where a 
shore station has its transmitting an¬ 
tenna on high ground. 

The most important channel on VHF 
is the international distress channel 16, 
which is monitored 24 hours a day by 
coastal stations and by all commerical 
shipping. Any craft fitted with VHF, 
even a small pleasure craft, should 
monitor channel 16 whenever it is oper¬ 
ating, both to join in the safety net that 
mariners provide each other by listening 
out for distress calls, and to take advan¬ 
tage of weather and other safety mes¬ 
sages which are notified from time to 
time on this channel (usually with a 
message to switch to an appropriate 
channel, channel 67 in Australia, to re¬ 
ceive the broadcast). Contact between 
stations is usually established briefly on 
16 before switching to an agreed chan¬ 
nel, leaving 16 free for its most impor¬ 
tant role of safety monitoring. 

The Overseas Telecommunications 
Commission (OTC) operates a growing 
number of coastal stations around our 



Uniden’s MC-724 VHF transceiver provides 90-channel programmable 
scanning, 25W output. (Courtesy Dick Smith Electronics) 


shores, providing regular weather re¬ 
ports and other information on VHF 
channel 67, as well as 24 hour monitor¬ 
ing for distress calls. The stations have 
direct links with Seasafety, the Federal 
search and rescue co-ordinator in Can¬ 
berra. 

In addition, OTC operates its Sea- 
phone service through these coastal ma¬ 
rine stations, enabling vessels to be 
linked quickly with the national and in¬ 
ternational telephone services. The pri¬ 
mary Seaphone channels, on which con¬ 
tact with the shore station may be made 
directly, are 26 and 27, depending on 
the location (e.g., Sydney 26, Newcastle 
27), with channel 23 as the secondary 
channel. All are duplex channels, allo¬ 
cated for radio telephone calls. VHF’s 
use of FM (frequency modulation) en¬ 
sures high quality, distortion-free recep¬ 
tion which makes it suitable for voice 
transmission and link-up with the tele¬ 
phone system. 

Sydney’s Seaphone coverage is com¬ 
plicated by the geography of the Pittwa- 
ter and Hawkesbury region, where re¬ 
ception of VHF in popular boating 
areas like Refuge Bay was blocked out 
by the hilly terrain. Now, using a re¬ 
motely operated installation near 
Cowan, OTC has extended Seaphone 
into the Hawkesbury River System. By 
the use of further stations near Port Ste¬ 
phens and Nowra, continuous coverage 
of the NSW coast is possible between 
Tuncurry and Narooma. All other capi¬ 
tal cities have an OTC Seaphone sta¬ 
tion, as well as Townsville, and it is 
planned to extend continuous coastal 
coverage from Cairns to Adelaide. 

Provided your boat is within range of 
a coastal station, VHF Seaphone pro¬ 
vides a superior radiotelephone service 
— speed of connection and clarity of re¬ 


ception — than MF or HF, and at a 
lower cost (now reduced to $1.30 for a 
one minute call anywhere in Australia; 
previously $3.90 minimum of three 
minutes; overseas calls at $1.30 per 
minute plus operator connected rate to 
destination). 

Now OTC is moving to provide fully 
automatic, computerised calling services 
at the Sydney coast station, on a trial 
basis. The on-board operator will be 
able to direct dial an onshore telephone 
number, using a special handset which 
will plug into the microphone jack. 
With each call, the calling station will 
identify itself by a code automatically 
transmitted, and the shore computer 
will verify this, place the call, record the 
tie and charges and bill the operator’s 
account. The modification to existing 
VHF sets, it is believed, will cost less 
than $500. If the system proves viable 
after trials in Sydney, it will extend to 
the other OTC shore stations. Its much 
smaller setting-up costs for a boat 
owner must certainly make this system a 
strong competitor to cellular phones, 
despite Seaphones’s greater per-minute 
costs. 

A Seaphone operator must hold the 
Restricted Radio Operator’s Certificate 
of Proficiency from the Department of 
Communications, while the transceiver 
has to conform in the department’s 
specification RB274B or RB275B. At 
the moment there are some 25 compa¬ 
nies (all imports) that have DoC ap¬ 
proval for their VHF transceivers. 

The features offered by VHF sets are 
pretty well standardised, with simple 
squelch controls, volume and broadcast 
power selection. A common and useful 
facility on many sets is the “dual watch" 
which, when selected, automatically 
cycles the set from whichever channel it 
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is on back to emergency channel 16 
every few seconds. If a signal is detect¬ 
ed, channel 16 will be held so the mes¬ 
sage can be heard. 

GME’s familiar Electrophone GX552, 
released last year, provides a standard 
55 international marine VHF channels, 
with pushbutton electronic channel se¬ 
lection (via an inbuilt synthesiser) and 
instant one-touch selection of channel 
16 and AYF channel 87A. The unit has 
a reversible front panel that allows it to 
be mounted on a console or from an 
overhead surface. 

VHF transceivers are becoming more 
compact as a general trend. Icom’s little 
IC-M55 measures only 140mm (5.25 
inches) x 50.5mm (1.75 inches) at the 
display panel, and 163mm (6 inches) 
deep. It weighs 1.3kg and can be 
mounted almost anywhere. Despite its 
small size, it covers 78 international 


Emergency radio beacons: 
exciting new developments 



GME’s new upgraded MT248 
EPIRB (emergency position 
indicating radio beacon) 


In the event of a marine emer¬ 
gency, an emergency position indi¬ 
cating radio beacon or “EPIRB” 
can greatly improve the chances of 
help arriving. EPIRBs are small 
self-contained and waterproof 
transmitters, which transmit a war¬ 
bling distress signal continuously 
for a few days, on the 121.5MHz 
and 243MHz aviation distress fre¬ 
quencies in the VHF band. 

Local manufacturer Greenwich 
Marine Electronics has just 
released an upgraded EPIRB, the 
MT248 (shown), which uses lithium 
batteries and provides a minimum 


VHF marine channels, with 10 program¬ 
mable instant access channels for quick 
selection of your most frequently used 
ones. The fully synthesised unit can 
scan for signals on all of these pro¬ 
grammed channels, as well as perform 
the normal channel 16 dual watch. 

Now available are VHF handheld sets 
for mobile ship stations like tenders, or 
very small craft without a DC power 
supply. The SMR Sea Lab 9000, im¬ 
ported by Imark, has a full 78 channels 
and power of 3 watts and operates from 
rechargeable nicad batteries with a 
claimed life of 6-8 hours. 

A VHF installation will cost at least 
twice that of the familiar 27MHz (citi¬ 
zens’ band) sets that have been the 
mainstay of small recreational craft 
here, but it offers better range, less in¬ 
terference, full 24-hour emergency 
monitoring and easy access to the tele- 


continuous transmissions of at least 
5 days (after an “shelf life” of up 
to 10 years). The unit has an inbuilt 
self-test facility, and measures only 
3260mm long by 80mm in diameter. 

The only shortcoming of this type 
of conventional EPIRB is that if 
you are well away from popular air 
routes, the signals may not be 
picked up or tracked down before 
the EPIRB’s batteries are exhaust¬ 
ed. To obviate this problem, 
French firm SA Informatique Elec- 
tronique Securite Maritime has an¬ 
nounced a new type of EPIRB 
which transmits on 406MHz as well 
as 121.5MHz. The higher of these 
frequencies can be received by a 
global network of four polar-orbit 
satellites called SARSAT-COSPAS, 
which has been set up as a co¬ 
operative effort by Canada, France, 
the USA and the USSR. 

The satellites orbit every 100 
minutes, and cover virtually every¬ 
where on the earth’s surface. So 
with one of the new EPIRBs, you 
can be assured that wherever you 
are, a distress message will be re¬ 
ceived by the relevant search and 
rescue authorities within about 3 
hours — in the worst case. The 
satellites use a doppler measure¬ 
ment technique which allows them 
to place the EPIRB’s position on 
within one square nautical mile. 
The new EPIRB also generates a 
digitally coded ID signal, allowing 
the authorities to fully identify the 
vessel in distress. Initial price of the 
new “satellite EPIRB” is around 
$ 2000 . 



Australian 
Maritime College 

Courses in 
Maritime 
Electronics 


The Australian Maritime 
College offers Associate Di¬ 
ploma courses in Maritime 
Electronics and Marine 
Radiocommunication. 

Both are two year, full-time 
courses. Successful graduates 
qualify for a wide range of 
positions in the public and 
private sector - on shore as 
engineering assistants, tech¬ 
nical officers, design drafts¬ 
men and technicians; or at sea 
as radio officers. 

Both diplomas are recognised 
by the Australian Public 
Service Board and the Aus¬ 
tralian Institute of Engineering 
Associates. 

ENTRY REQUIREMENTS: HSC or 
equivalent level passes in 
mathematics, a science 
subject and preferably Engl¬ 
ish. Mature age applicants 
with relevant expenence will 
also be considered. 

FEES: There are no course fees 
other than the $250 p.a.’ 
government fee. The courses 
are approved under 
AUSTUDY. 

FAQL1T1ES: The College is fully 
equipped with the latest train¬ 
ing facilities to provide 
students with the practical 
experience and technical 
knowledge required for their 
chosen career. 


FOR FURTHER INFORMATION, CONTACT: 
The Admissions Officer 
Australian Maritime College 
PO Box 986 0 
LAUNCESTON, Tas. 7250 § 
or telephone, toll free (008) 03 0277 
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phone system. Consequently, VHF 
seems destined to become the standard 
small boat communications system for 
boaters around the Australian coastline. 

MF/HF SSB radio 

Beyond coastal waters, the 25 to 50 
miles within which line-of-sight VHF 
radio signals keep us in contact with the 
land, the requirements of ship-to-ship 
and ship-to-shore communications are 
met by MF/HF SSB radio. This utilises 
the medium/high frequency band en¬ 
compassing two megahertz (MHz) to 
24MHz - although basic communication 
needs on waters around Australia can 
be met by quite basic sets operating be¬ 
tween the 2 to 8MHz bands. 

Single side band (SSB) refers to a 
modulation technique used in propagat¬ 
ing radio waves. Transmitting power for 
SSB marine sets varies from about 90 
watts peak for the smaller sets up to the 
maximum authorised 400 watts peak for 
top-of-the-line sets. 

SSB radio channels occur in a number 
of configurations which need to be un¬ 
derstood. Simplex channels are those on 
which transmission and receiving occurs 
on the same frequency. If you try to 
talk over the other station, the signals 
interfere and no-one hears anything. 
Hence the old “blah, blah, over,” rou¬ 
tine, signalling th*it one station will re¬ 
main silent while the other speaks. 

A duplex channel employs separate 
frequencies for transmit and receive, 
and simultaneous transmission is possi¬ 
ble — you can interrupt, contradict, and 
shout down your caller to your heart’s 
content. 

Twin frequency simplex (or semi du¬ 
plex) channels use duplex frequencies 
on simplex fittings, with the operator 
transmitting and receiving on different 
frequencies. It doesn’t allow for simul¬ 
taneous transmission by both operators 
but gives a measure of privacy as an 
eavesdropper can listen to only half of a 
two-way conversation. 

SSB radiotelephone services world¬ 
wide have operators at coast stations 
who will switch a calling ship station 
into the local or world telephone sys¬ 
tem. This is known as Radphone. With 
good radio equipment, and a knowledge 
of the working frequencies of the vari¬ 
ous Radphone coast stations like Portis- 
head in England and the High Seas net¬ 
works on either coast of the USA or 
Australia’s OTC stations in the capital 
cities, a vessel can make contact from 
anywhere in the world. 

Other ship-to-shore communications 
facilities exist besides radiotelephone. 
Seagram is a telegram service for morse 
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code or voice transmission to or from 
coast stations over permanent working 
frequencies, or frequencies that operate 
the service at designated hours. 

A new service called Seatex, intro¬ 
duced last year, is a fully automatic di¬ 
rect dial system for telex transmission to 
other vessels or any telex subscriber in 
the world. It requires an onboard com¬ 
munications centre (some systems can 
utilise a personal computer keyboard 
and VDU) to compose and edit text, 
and a special radio transceiver for error- 
free transmission. This is important to 
overcome the problems inherent in 
transmitting digital data over the inter- 



Uniden’s MC-610 VHF transceiver 
provides 25WI1W output and PLL 
synthesis for 55 channel operation. 
(Courtesy Dick Smith Electronics) 

ference-prone SSB bands. The data are 
transmitted in blocks, with the transmit¬ 
ting station waiting between each block 
to receive confirmation from the receiv¬ 
ing station that the preceding block was 
received correctly ... all made possi¬ 
ble by the advanced computing capabil¬ 
ities of modern microchip circuitry in 
the hardware. This type of equipment 
goes well over $10,000 and is available 
in Australia from several companies in¬ 
cluding AWA and Honeywell. 

The Radphone frequencies likely to 
be of more interest to the average yacht 
SSB station are assigned to designated 
duplex channels which vary from one 
coastal station to another, and which 
are spread across the bands from 2 to 
22MHz. SSB radio sets were until fairly 
recently limited in the numbers of chan¬ 
nels they could access. There are 160 
approved marine HF voice channels 
worldwide. 

Previously each frequency was gener¬ 
ated by a discrete quartz crystal, which 
was separately installed with its own cir¬ 
cuitry and was rather expensive and 
time consuming to have replaced. The 
introduction of fully synthesised fre¬ 
quency selection on some modern SSB 
sets, like Wagner’s 1829-S or the Skanti 
TRP 8250 S — both fully up-to-date, 
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touchpad control sets — allows for al¬ 
most unlimited choice of frequencies 
from a single high accuracy quartz crys¬ 
tal, from which a microprocesssor chip 
can select the required frequencies. This 
gives literally unlimited access to receive 
frequencies, while transmitting is only 
allowed on approved frequencies, by 
means of electronic gating. 

Absolutely essential to efficient HF 
communications is a properly installed 
antenna system, with proper grounding. 
Even making a long section of yacht 
backstay between two insulators serve 
as the antenna, it is rarely possible to 
have it equal the desired length of a 
quarter-wave at the lowest HF frequen¬ 
cies. A separate antenna tuning unit 
(ATU) is required to compensate for 
this, to provide inductive loading to the 
antenna for low frequencies and capaci¬ 
tive loading for high frequencies. 

A manual ATU usually consists of a 
control on the radio set and a dial; 
when the station is selected the operator 
twists the tuner looking for the highest 
reading. While this happens the set is 
transmitting a signal, a source of poten¬ 
tial interference for other stations. 

Automatic ATUs are available which 
relieve the operator of this task, and 
usually perform it considerably quicker. 
Many manufacturers provide this option 
for their SSB sets, like Icom’s M-700 or 
the Australian Codan’s HF4000 series 
Wagner’s 1829S, based on the American 
SEA unit but to be manufactured here 
in Australia in due course, not only fea¬ 
tures automatic tune-up, but pro¬ 
grammes the tuned characteristics into 
its memory, so that the channel is 
ready-tuned when it is next selected. 

Equally as important as antenna tun¬ 
ing is proper grounding of the whole in¬ 
stallation, without which the powerful 
radio waves can play havoc with other 
on-board electronic circuitry. Fortu¬ 
nately for boat owners, the water itself 
provides the best earth available, and it 
should be relatively easy to connect the 
radio installation, including antenna, 
ATU and transceiver, with it. This can 
be done in several ways: via an external 
metal grounding plate throughbolted to 
the hull; by connecting up with through- 
hull fittings, metal tanks, engine blocks 
and so on. In the case of GRP or j 
wooden vessels, the ground does not 
need to be in direct contact with the 
water. For example, a copper mesh 
laminated into a portion of the hull 
would make an excellent ground. The 
various components should be linked up 
by copper foil, rather than normal 
round cable, which is a poor conductor 
at radio frequencies. © 
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Marine Electronics Feature: 

Less drudgery, 
more enjoyment 

Thanks to modern electronics, you can now 
spends a lot less of your time on board doing 
dreary things like keeping on course and 
more time relaxing. Listening to music, for 
example... 

by JEFF MELLEFONT 


An autopilot is the one item of boat¬ 
ing equipment that I can think of which 
very often ends up with a personalised 
name. There must be hundreds of boats 
on which the autopilot is affectionately 
known as “George”. This speaks vol¬ 
umes about the usefulness — indeed, 
the indispensability — of a good autopi¬ 
lot, although it says little about the 
imagination of all those George-chris- 
teners. 

Indeed, for all its dullness, its repeti¬ 
tiveness, for the constant effort to cor¬ 
rect the course as a boat’s bow is end¬ 
lessly knocked off line in a seaway, no 
other task on board is as dreary as the 
steering watch. To be freed from this 
drudgery is a great benefit for all except 
offshore racing helmsmen, who specia¬ 
lise in steering the fastest course 
through any particular sea. 

For everyone else a reliable autopilot 
means more time to attend to other on¬ 
board tasks or simply to relax and enjoy 
life on the water. And, because its at¬ 
tention never lapses and it never gets 
tired, it actually steers a better course in 
many conditions than a human helms¬ 
man, which means quicker passages, 
greater fuel economy and more accurate 
position reckoning. 

As with all marine electronics, the 
| microprocessor revolution has spelled 
i smarter, more power-efficient and fre- 
I quently more compact units, making 
possible, for example, the entirely self 
contained tiller steering units that have 
| extended the joys of having your own 
“George” right down to trailer sailers 
and outboard runabout fishing boats. A 
good modern autopilot can be pro¬ 
grammed to sense the different condi¬ 
tions and adjust itself to them, increas¬ 


ingly cutting out many of the adjust¬ 
ments that used to be necessary for the 
operator to make. 

These include the dead band, or the 
zone in which the bow is allowed to 
wander before a course correction is 
made. This must increase naturally with 
heavier seas or the autopilot would be 
working overtime and wasting power. 
Another important function, the rate of 
turn, varies greatly with different crafts’ 
differing steering characteristics as well 
as boatspeed — at faster speeds, less 
rudder is required to effect a course 
change. 

A good counter rudder function is 
what makes a good autopilot really ex¬ 
cellent. This is its ability to anticipate 
the point, before the desired course is 
reached, where the helm is gradually 
moved back to neutral so that the vessel 
stabilises on the correct course without 
overshooting and having to be steered 
back to it. 

Among the new generation of autopi¬ 
lots, with microcircuitry to take care of 
much of these adjustments, is the 
Norwegian Robertson AP200 series 
(Quins of Port Adelaide) which includes 
in its programming the ability to pick up 
any rudder bias required to maintain 
straight line steering, like the weather 


helm of a properly trimmed sailing 
craft. The rudder angle is synthesised so 
that the steering unit knows which posi¬ 
tion the rudder is in at any time. Func¬ 
tions such as rudder and counter rudder 
are chosen with one switch, and the rate 
of turn is controlled automatically. The 
series includes a navigational interface 
to calculate and order course to selected 
waypoints, while the large microproces¬ 
sor capacity allows a number of expan¬ 
sion possibilities such as remote control, 
rudder angle indicator, and alarms. 

The British Autohelm series (Solo 
Marine) has long been popular on cruis¬ 
ing yachts, and the company has specia¬ 
lised in cockpit units where all the com¬ 
ponents including fluxgate compass, cir¬ 
cuitry, controls and rudder drive are 
cockpit located. These have included 
the 800 and 1000 self-contained tiller 
drive units, and the more powerful 
modular 2000 linear drive and 3000 rub¬ 
ber belt connected wheel drive. The 
Autohelm 5000 and 6000 come closer to 
commercial type units in offering the 
main rudder drive options of rotary 
(i.e., electric motor, clutch and gearbox 
to drive either wheel or rudder stock), 
linear (suited to tiller type connections) 
or hydraulic where the rams are linked 
usually to the rudder quadrant. With 
the fitting of an optional windvane for 
course keeping to a relative wind angle, 
the microprocessor is smart enough to 
ignore short term changes of wind direc¬ 
tion, using averages to look for signifi¬ 
cant shifts. 

Autopilots were put to the supreme 
test during the recent BOC single- 
handed race around the world — and 
failures were legion. This is hardly sur¬ 
prising; few average users would expect 
theirs to handle wild down-wind running 
through mountainous seas during South 
Ocean gales. 

Some BOC entrants accepted that 
their auto units would burn out from 
abuse, carried multiple backups and 
tossed the dead ones overboard as they 
went along. The best manufacturers, 


The Australian-made 
Coursemaster 300 
autopilot, which offers 
automatic “lock-on” course 
setting. (Courtesy 
Coursemaster Autopilots) 
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providing keen backup and servicing in 
each stopover port, will probably learn 
from the failures and improve their 
models, and some competitors, like 
American Dave White aimed to take 
back their own experience and build a 
better autopilot. 

One of the success stories in this area 
was that of the Australian manufactured 
Coursemaster 300 which did the trip 
around on Ian Kiernan’s Triple M/Spirit 
of Sydney. At the end of the 27,000 
mile event, Kiernan had nothing but 
praise for his Coursemaster. 

“It was bloody excellent,” he en¬ 
thused. “I’m positive I had the best in 
the fleet”. The unit, which had to steer 
Spirit at 20 knots in extreme conditions, 
maintained a low power drain of seven 
to eight amps, rising to not much over 
nine in the hardest running. Kiernan 
gave some credit for the unit’s economy 
and reliability to using an electric motor 
powering a hydraulic pump and ram. 
Much of the reported BOC gear failure 
included the burnout of direct electric 
rotary drives, lacking the “buffer” of 
hydraulics. 

Coursemaster’s 300 is their top-of-the- 
line model, featuring both advance 
course setting by dial as well as the now 
popular “lock-on” course setting where 
the unit picks up the course being 
steered by the helmsman at the moment 
it is engaged. The company also offers 
the 250, a more modern unit in styling 
with its touch pad controls including 
finger-touch dodge. 

Marine hifi 

What do you do while the autopilot is 
looking after the drudgery? Why relax 
by listening to marine hifi, of course! 
But there are a few things to consider 
before you go out and buy one. 

Like any of the other sophisticated 
electronics that go on board your boat a 
hifi is inherently susceptible to the 
humid, salty marine environment. It’s 
made worse by the fact that a cassette 
player must have a hole in it to accept a 
cassette — a ready made portal for the 


GME’s GR-934 marine 
stereo features AM 
and FM stereo, 
electronic tuning, 
auto-reverse cassette 
deck and 

16Wichannel output. 
(Courtesy Greenwich 
Marine) 

entry of whatever moisture and salt the 
cassette or the air may carry. 

Clearly, then, for durability and reli¬ 
ability a hifi going onto a boat should 
be just as well marinised and moisture- 
proofed as your satnav or radio trans¬ 
ceiver. 

Now any consumer walking into a car 
stereo specialist outlet these days is con¬ 
fronted by an enviable array of system 
and combinations of system. He’s be¬ 
come accustomed to mixing and match¬ 
ing when he’s choosing a sound system 
for his car or van — selecting radio, 
cassette and even compact disc combi¬ 
nations to suit his requirements, adding 
or subtracting amplifiers and graphic 
equalisers and playing around with 
speakers to his heart’s content. 

Until now, however, the economics of 
producing marinised hifi in much 
smaller volume for a specialised market 
have prohibited this kind of flexibility in 
installation choice. And as one importer 
of one of the few fully marinised sets on 
the market reports, buyer resistance has 
been considerable. People would want 
to use their own speakers, or might re¬ 
quire the cassette deck but not the 
AM/FM radio. These, however, could 
not be split up given the economics of 
importing such small numbers of units. 

The first decision the buyer will have 
to make, then, is whether to go for a 
basic marinised unit out of the box, or 
take a chance with the sea air survival 
rate of an auto system customised to his 
own requirements. The owner of a 
hard-sailed yacht anything smaller than 
15-odd metres in length should go for a 
marine unit unless prepared to replace 
the sound system every year or two. 
Anyone who’s spent more than a few 
hours sailing before a fresh following 
breeze, or battened down into a head¬ 
wind blow with the offwatch tramping 
below in dripping oilskins, will appreci¬ 
ate how thoroughly soggy even the most 
watertight yacht interior becomes. 

On the other hand, given a reason¬ 
able sized craft with good weather seal¬ 
ing, used largely for sheltered water 


recreation chiefly in fair weather, 
there’s probably not much wrong with 
an automotive installation if care is 
taken to site the “front end” - deck and 
controls — and ancillary equipment like 
booster amps in a dry, protected part of 
the interior. In or near the navigation 
centre, along with the other electronics, 
is a popular spot for locating hifi hard¬ 
ware, but an increasingly favoured in¬ 
stallation is to create an entertainment 
centre in its own cabinet in the saloon. 
The opportunity then exists to make a 
real attempt at climate control by en¬ 
closing the lot within a hermetic space 
behind well designed doors of some 
sort. 

It’s important when considering in¬ 
stallation to ensure that loudspeakers, 
which have strong external magnetic 
fields, are kept well away from steering 
compasses and fluxgate sensors. 

Greenwich Marine Electronics 
(GME) has a range of Australian- 
designed marine stereo systems which 
are produced in a joint venture with a 
major Japanese car radio manufacturer, 
and distributed worldwide. Their model 
GR926, which retails for $289, is a 
manually tuned AM/FM radio cassette 
with a weather band facility that allows 
selection of airport weather information 
broadcasts. More sophisticated is 
GME’s GR934 featuring FM stereo, full 
electronic tuning and auto-reverse cas¬ 
sette player with Dolby noise reduction. 
Retail price is $425. 

GME also produces marinised stereo 
speakers to suit these systems, utilising 
polypropylene water resistant speaker 
cones which can be mounted in external 
areas like cockpits or flybridges. 

AWA Marine has been importing and 
selling about 200 units a year of the 
Polaris MS 5000 marine stereo ($870). 
This 50W set complete with its own 
three-way speaker system in rugged 
stainless steel boxes has a computer 
memory, quartz synthesised AM/FM 
tuner and auto-reverse cassette player 
with Dolby noise reduction and 5-band 
graphic equaliser. Moisture protection 
comes from polypropylene speaker 
cones, and a specially cased and gas¬ 
keted front end with sealed moving 
switches along with coated circuit 
boards. In addition a flip-up perspex 
cover protects the face of the installa¬ 
tion from splashes. 

Due, however, to the abovemen- 
tioned difficulties of the market for spe¬ 
cially marinised hifi equipment AWA is 
finding it an uneconomical field and is 
currently running down stocks of this 
model. © 
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l.AM/SSB Marine CB 

349 95 

Realistic TRC-621. Our best marine CB 
provides 10 AM and 10 SSB channels for 
freedom of communication no matter 
where you are on the water! Ideal for speedy 
checks of weather reports, for letting people 
know where you are, or for those slow days 
when you need to know where the fish are 
biting. With digital display, squelch and RF 
gain. 12V DC. With mounting/microphone 

hardware. 21-9621 D.O C. Approval *244023 


2. Marine Transceiver 

179 95 

Realistic TRC-110. Compact in size, yet 
big in performance! Adds the final touch to 
your boat for communication you can rely 
on! Includes 10 channels with a frequency 
coverage of 27.680 to 27.980 MHz. With 
two stage automatic gain control, hysteresis 
squelch circuitry and automatic noise limiter 
for crisp sounding reception. With public ad¬ 
dress mode. 12V DC positive/negative 
ground operation. 21-9142 d.o.c. Approval *2440050 


3. Marine Walkie Talkie 

229" 

Realistic TRC-211M. Your link with land! 
This full-featured portable unit is ideal to take 
on any sized boat, from an out-board to a 
cruiser. 5 watts with emergency channel 88 
crystals (6 channel operation with 5 more op¬ 
tional crystals), built-in mike and speaker. 
Combines a noise limiter, ceramic filter, 
auto-modulation and auto-gain for optimum 
reception. Req. 8 x “AA” Aik. or 10 x “AA"Nl-cad 
batteries. 21-9652 D.O.C. Approval *244024 


Ihndii 

electronics! 


See Tandy for Your Marine Crystals 
and Antennas, Available at Over 
350 Stores Australia-wide. 











EA test drives and reports on 


The IFR 4*8000 
Spectrum Analyser 


Spectrum analysers have come a long, long way since they 
first appeared on the electronics scene. The latest models 
offer digital frequency synthesis and almost mind-boggling 
measurement capabilities, like IFR’s new top of the line 
A-8000. Here’s what we discovered when we took one for a 
“test drive”... 

by JIM ROWE 


I can still remember when I first came 
across a spectrum analyser. It was back 
in the late 1950s, when I was in about 
the second year of my electronics 
course. 

There was this whopping great box in 
the corner of one of the labs, with a 
small cathode-ray tube screen up in one 


corner and what seemed like about 30 
control knobs. It looked a little like one 
of the you-beaut but terribly expensive 
early laboratory oscilloscopes made by 
one of those American firms like Tek¬ 
tronix or Hewlett-Packard (the ones we 
drooled over in the US magazine adver¬ 
tisements), but it wasn’t. 


As I recall it wasn’t even a complete 
analyser, but rather an analyser adapter 
which was designed to plug into a 
matching communications receiver, and 
make use of the receiver’s front end cir¬ 
cuitry. In fact I think it had been made 
by Hallicrafters, or one of the other US 
receiver manufacturers, for use by that 
country’s armed forces during the sec¬ 
ond world war. 

The basic idea was that by hooking 
up the analyser to one of the maker’s 
receivers, you could use it to sweep 
over any desired part of the frequency 
spectrum, and look at the radio signals 
that were present. Each signal showed 
up as a vertical “blip” or peak on the 
horizontal trace, with the frequency the 
receiver was actually tuned to corre¬ 
sponding to the centre of the screen. 
From memory you could display about 
500kHz of the spectrum either side of 
the receiver’s tuning point. 

It was a bit like a modern scanner, in 
that it let you monitor what was hap¬ 
pening in the frequency range of inter¬ 
est. If a new signal popped up, you 
would see a blip on the screen, and 
could quickly tune into it to eavesdrop. 
Hopefully it would be a transmission by 
the enemy, and you’d discover things to 
your advantage. An early example of 
“bugging” or electronic surveillance, in 
effect . . . 

From memory it was the only spec¬ 
trum analyser possessed by the uni’s 
school of elec engineering at the time, 
and they had picked it up for the pro¬ 
verbial “song” at an ex-services dispos¬ 
als auction with various other gear. I 
seem to recall that there was only one 
of the matching receivers around, too, 
and this was in almost constant use else¬ 
where. So most of the time the analyser 
adaptor just sat there, something of a 
white elephant. 

Mind you, even when you hooked it 
up to the receiver and got the combina¬ 
tion going the results were pretty disap¬ 
pointing. Like the early scopes the 
analyser was capable of little more than 



The IFR A-8000 can display any part of the spectrum from 10kHz to 2.6GHz, in 
a single sweep if necessary. Based on a synthesiser, it is fully calibrated in 
terms of both frequency and amplitude. 
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ATTENUATION (optional) 

All major parameters are displayed on screen, including centre frequency, scan bandwidth and amplitude calibration. 
Entry of all parameters is easy, using the keyboard and a series of on-screen menus. 


letting you “look” at the spectrum in a 
rough kind of way. The frequency 
sweeping was fairly non-linear, the 
vertical amplifier and gain system pro¬ 
vided no way to accurately measure the 
amplitude of any of the signals (even 
the one you were tuned to!), and the 
whole setup drifted all over the spec¬ 
trum until it had been operating for 
hours and the temperature had reached 
some kind of vaguely stable equilib¬ 
rium. 

In short, it wasn’t really much of a 
measuring tool, in any sense of the 
word. But it was tantalising, to be able 
to see all those signals dancing up and 
down on the screen. I can remember 
thinking that wouldn’t it be great when 
— one day — we’d be able to use such 
a spectrum analyser as a real measuring 
tool! 

Well folks, I can testify that the day 
has well and truly arrived. Thanks to 
the good people at Vicom Australia, 
I’ve just been able to test drive one of 
the very latest all-singing all dancing, 
top of the line A-8000 digital spectrum 
analysers from IFR Systems Inc., of 
Wichita, in Kansas. And it’s been a real 
eye-opener. 

The A-8000 is so far ahead of that old 
WWII analyser that comparisons are 
mind boggling. For a start, it’s a com¬ 
plete instrument in its own right, and 


fully self contained. In fact with a small 
optional detector module fitted, it offers 
virtually all of the features of a modern 
synthesiser-driven communications re¬ 
ceiver thrown in, as well as spectrum 
analysis. Plus a lot more, as I’ll explain 
shortly. 

Instead of the 1MHz — 30MHz fre¬ 
quency range offered by the old timer, 
the A-8000 can make measurements 
over a staggering 10kHz — 2600MHz. 
That’s from audio right up to micro- 
waves! And instead of the 1MHz or so 
maximum sweep width of the old timer, 
it offers virtually anything you want 
from +/-5kHz up to a mind-blowing 
“full sweep” mode, where it sweeps the 
full spectrum up to 2500MHz. Wow! 

The sweep ranges are actually cali¬ 
brated in terms of frequency change per 
horizontal screen division, rather like 
the timebase calibration of a good 
scope. And the screen is basically 10 
major divisions wide, five either side of 
the centre frequency line. So the 17 
sweep ranges go from lkHz/division to 
200MHz/div, in the usual 1-2-5 se¬ 
quence. There’s also an eighteenth 
range of 250MHz/div, which comes into 
operation in the “full sweep” mode, 
and a zero sweep mode for using the in¬ 
strument as a straight receiver. 

Of course it’s all based on a digital 
frequency synthesiser, so you can key in 


virtually any centre frequency you want 
to look at: anywhere between 10kHz 
and 2600MHz, in increments of (wait 
for it) only 100Hz. The basic timebase 
accuracy is 0.5 parts per million. 

As well as being able to key in any 
centre frequency directly via the key¬ 
board, you can also move along the 
spectrum continuously by turning a 
large rotary knob in either direction — 
just like tuning a conventional receiver. 
The knob basically “slews” you along in 
finite frequency increments, and the in¬ 
crements concerned can be set for any 
desired “dial slewing rate”, from very 
fine to quite coarse. 

The centre frequency itself is always 
indicated at the top centre of the 
screen, above the centre axis line. 

The actual frequency resolution of the 
analyser is set independently of the cen¬ 
tre frequency and sweep width. There 
are five ranges in this case, from 300Hz 
to 3MHz in decade steps. Both the 
sweep width and resolution are dis¬ 
played at the top of the screen, either 
side of the centre frequency. 

You can also set the rate at which the 
A-8000 actually sweeps the segment of 
the spectrum you’re looking at, from a 
fairly fast 5ms/div to a very slow 10s/- 
div. 

If you’re wondering how easy it is to 
adjust all of those parameters for accu- 
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The A-8000 & A-7550 
Spectrum Analyzers 


Impressive Standard Features Include: 

■ Fully synthesized RF systems 

■ 10 kHz to 2.6 GHz frequency coverage (A-8000) 
10 kHz to 1 GHz frequency coverage (A-7550) 

■ Direct center frequency entry 

■ Accurate center frequency readout 

■ 70 dB dynamic range 

■ 300 Hz resolution bandwidth 

■ Menu driven display modes 

■ VRS™ (Vertical Raster Scan) CRT display 

■ Single function keyboard entry 


Vicom 

Australia Pty Ltd 
Head Office 
4 Meaden Street 
STH MELBOURNE 
VIC 3205 
PH (03) 690 9399 


Automatically scaled electronic graticule 

Variable top scale reference (+ 30 to - 95 in 1 dB steps) 

IF gain in 1 dB steps 

50/750 selectable input impedances (optional) 

Automatic optimization 

Automatic amplitude calibration 

Selectable linear/log display modes 

Digital storage of all displayed parameters 

Line. bar. average, compare and peak hold display modes 

300 Hz and 30 kHz video filters 


V 


ft MS ft I 


Communication engineers for 
- MILITARY - GENERAL TEST EQUIPMENT 
Research and Service Facilities 


Branch Offices: 

SYDNEY 
PH (02) 957 2766 

BRISBANE 
PH (07) 394 8308 

WELLINGTON 
PH. (04) 69 7625 






















Rear view of the A-8000, showing the additional connectors. These include 
drive for an X-Y plotter. 


rate results, don’t worry. The A-8000 
also contains a built-in microprocessor, 
which basically adjusts most of the con¬ 
trols automatically to give the right re¬ 
sults. Whenever you vary one of the 
controls yourself, it automatically makes 
any changes to the others to compen¬ 
sate. It’s called “automatic optimisa¬ 
tion”.. 

That doesn’t mean you can’t adjust 
them yourself if you want to; you cer¬ 
tainly can. All that happens is that if 
you try setting one to a range that will 
conflict with the others, it will indicate 
this on the screen with an “UNCAL” 
message. What more could you ask! 

On the amplitude side, the A-8000 is 
calibrated from -120dBm to +30dBm 
and has a 70dB dynamic range. It can 
measure in either logarithmic or linear 
fashion. There are actually two log 
scales, one with lOdB steps per major 
vertical screen division and the other 
with 2dB steps. The absolute scale cali¬ 
brations are automatically displayed up 
the left-hand side of the screen. 

A built-in programmable RF input at¬ 
tenuator provides up to 60dB of attenu¬ 
ation in lOdB steps. This is adjusted by 
two RF GAIN buttons on the front 
panel. Again the attenuator setting is 
displayed on the bottom of the screen, 
along with the sweeping rate. 

Are you impressed yet? Not to worry, 
because there’s still more to come. For 
example if you’ve got the communica¬ 
tions receiver option fitted, you can 
simply press a MENU key and call up a 
menu of demodulation modes on the 
screen. There’s narrow and wide band 
FM, SSB and wide and narrow band 
AM. Also a special “time share” mode, 
where the A-8000 can be arranged to al¬ 
ternate between sweeping the spectrum 
and letting you listen to a signal at the 
centre frequency you’ve set it for. . . 

Another menu can be called up to set 
the kind of screen display you want for 
the spectrum analysis. As well as the 
usual “line” display, you can select bar 
graph, average or peak hold. You can 
also have the A-8000 store a spectrum 
display in its memory, and then bring it 
back for comparison with a second sam¬ 
ple. 

Yet another menu lets you select 
video low-pass filters, if desired. There’s 
a choice of none, 30kHz, 300Hz or an 
optional quasi-peak mode. 

The A-8000 also has an option to fit a 
GPIB interface, and if this is fitted it 
can output displays to an X-Y plotter. It 
can also be remotely programmed from 
a computer or ATE controller, using 
the same GPIB interface or a similarly 
optional RS-232C serial interface. 


But in some ways, the most impres¬ 
sive option you can fit into the A-8000 
is a “Tracking Generator” module. This 
provides a sweep frequency output 
which exactly matches the sweeping of 
the spectrum analyser itself, with an 
output level adjustable (and program¬ 
mable) from OdBm down to -70dBm in 
ldB steps. 

The output impedance of the tracking 
generator is normally 50 ohms, like the 
input impedance of the A-8000’s analy¬ 
ser section. However either or both can 
be changed to 75 ohms if required, with 
an optional adaptor. 

No doubt you’ve realised some time 
back that with all of these gee-whizz 
features, the A-8000 must obviously be 
intended for a lot more than just eaves¬ 
dropping over the spectrum, as a kind 
of super scanner. You’re quite right, of 
course. 

One very important use for this kind 
of analyser is testing the output of virtu¬ 
ally any kind of equipment designed to 
produce an RF signal, to measure the 
signal bandwidth and the presence or 
amplitude of any spurious signals that 
may be produced along with the 
main/intended signal. So designers, 
manufacturers and service people work¬ 
ing on exciters and transmitters need to 
use one, to check for correct operation. 
Needless to say it can very easily show 
the presence of any spurious outputs, 
and let you measure their frequency and 
amplitude. 

Another use is for testing other 
equipment that generates a strong RF 
signal as part of its own internal opera¬ 
tion, but isn’t supposed to radiate any 
of it when it’s working correctly. The 
spectrum analyser can again let you 
track down any energy that does leak 


out, and measure it. It is therefore an 
extremely important tool for the control 
of electromagnetic interference (EMI). 

Of course with the tracking generator 
option fitted, the A-8000 also becomes 
a complete sweep-frequency analyser, 
which can be used to measure the per¬ 
formance of amplifiers, filters, resona¬ 
tors, attenuators, antenna systems, di- 
plexers or what have you — anywhere 
over its audio-to-microwaves frequency 
range. This makes it a particularly valu¬ 
able tool for the RF design lab. 

How did I find it? Well, the sample 
A-8000 loaned to us by Vicom had both 
the communications receiver and track¬ 
ing generator options fitted, and frankly 
taking it for a “test drive” was magic. 
It’s just so easy to look at any part of 
that whopping 10kHz-2.6GHz chunk of 
spectrum, from the whole thing right 
down to a tiny lOkHz-wide sliver. Just 
key in the parameters, and there it is! 
All with the accuracy and stability of a 
top-notch modern digital frequency syn¬ 
thesiser, and the convenience of a built- 
in microprocessor. 

Now for the sobering part. Needless 
to say an instrument with the capabil¬ 
ities of the A-8000 doesn’t come cheap. 
The basic analyser costs a cool $25,800, 
while if you want to add those beaut re¬ 
ceiver and tracking generator options, 
these jack the price up to a tidy 
$34,000. I guess that means that most of 
us will still only be able to dream about 
one, or at the most rent one for a day 
or two when we really need it. 

If you’re one of the lucky ones who 
can consider buying one, talk to the 
people at Vicom Australia. They’re in 
Sydney, Melbourne, Brisbane and Wel¬ 
lington. The phone number in Sydney is 
(02) 957 2766. ' '© 
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Appliance history 

ELECTRICAL APPLIANCES, by 
Penny Sparke. Published by Unwin 
Hyman, 1987. Soft covers, 209 x 
196mm, 112 pages. ISBN 0 7135 2737 4. 
Recommended retail price $24.95. 

An interesting book which traces the 
history of familiar household electrical 
appliances like the iron, vacuum clean¬ 
er, refrigerator, cooking range and 
toaster. But not from the technical func¬ 
tion point of view, rather from their 
aesthetic design and sociological signifi¬ 
cance. The author is a senior tutor in 
the history of design, at the Royal Col¬ 
lege of Art in London, and apparently 
broadcasts in the UK regularly on both 
TV and radio, on the broad subject of 
design. 

Despite the fairly heavy emphasis on 
aesthetics and sociology, there’s still 
quite a lot to interest the technical read¬ 
er. It’s intriguing to see the first crude 
models of each kind of appliance, the 
story behind their development and the 
various permutations and combinations 
that have evolved over the years. Even 
the way that changing design fashions 
have altered their external appearance 
can be quite interesting. 

It was only in places where the author 
seemed to be seeking to draw deep 
philosophical and sociological conclu¬ 
sions from these things that I found it 
heavy going. While it’s fairly obvious 
that the form and function of home ap¬ 
pliances will not be unrelated to the 
status of domestic activities, and thus 
historically with the status of women, 
somehow Ms Sparke seems to be trying 
to read a lot more into this. 

So be aware that it’s a history of elec¬ 
trical appliances, but from a slightly 


specialised viewpoint, and with a certain 
amount of axe-grinding by the author. 

The style is also fairly academic, and 
reminiscent of a thesis. It does end with 
a fairly comprehensive bibliography, 
though, so those who wish to pursue the 
topics further will find plenty of leads. 

The review copy came from Allen & 
Unwin Australia, but you should be 
able to find it at most of the larger 
bookstores. (J.R.) 

Interfacing micros 

PRACTICAL MICROPROCESSOR IN¬ 
TERFACING, by S.A. Money. Pub¬ 
lished by Collins Professional Books, 
1987. Hard covers, 242 x 160mm, 247 
pages. ISBN 0 00 383329 1. Recom¬ 
mended retail price $68.00. 

A practical and fairly up to date, 
though relatively basic book on interfac¬ 
ing microprocessors to external devices. 
It is intended for the engineer or design 
technician as yet unfamiliar with micro¬ 
processors, or perhaps the senior stu¬ 
dent in a digital electronics course. 

It begins with a couple of chapters on 
basic microprocessor and computer/con¬ 
troller system operation, then moves on 
to introduce the basic concepts of paral¬ 
lel I/O interfacing. This is followed by a 
chapter on practical parallel interfaces 
and their applications, including the 
GPIB/IEEE488 bus. 

Following this in turn is a chapter on 


Waveguide design data 

A HANDBOOK FOR THE MECHANI¬ 
CAL TOLERANCING OF WAVE¬ 
GUIDE COMPONENTS, by W.B.W. 
Alison. Published by Artech House, 
1987. Hard covers, 237 x 160mm, 470 
pages. ISBN 0 89006 256 0. 

This is actually a reprint of a refer¬ 
ence book that was originally published 
in the UK in 1972, and has since be¬ 
come something of a classic in micro- 
wave design circles. It has apparently 
been out of print for some years, and 
Artech has republished it to meet the 
continuing demand. 

The book is essentially a collection of 
data amassed by the author and co¬ 
workers at Telecommunication Instru¬ 
ments Limited in Great Yarmouth, Nor¬ 
folk, working under Ministry of De¬ 
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serial data principles, leading to a dis¬ 
cussion of the various serial I/O inter¬ 
faces — including RS232C, RS442 and 
RS423. Then there are sections on 
counting and timing systems, analog 
input and output interfaces, and inter¬ 
rupt operation. 

The treatment throughout is down-to- 
earth, with many circuit examples using 
real-world logic devices and other com¬ 
ponents. There is also frequent discus¬ 
sion of timing, deglitching and other 
practical considerations, plus plenty of 
material on basic machine/assembly lan¬ 
guage programming of the interfaces de¬ 
scribed. 

It does assume quite a good grasp of 
basic microprocessor operation and pro¬ 
gramming, though. In fact despite the 
introductory material up front, I believe 
the reader without this background will 
find it quite heavy going in places — 
particularly with respect to program¬ 
ming. 

But for those with this background, 
it’s a book which should be found very 
useful as a practical design guide and 
reference. 

The review copy came from Blackwell 
Scientific Publications. (J.R.) 


fence contracts designed to discover 
ways to improve the performance of 
passive microwave components. 

There’s design information on basic 
waveguide components, twists, bends 
and corners, irises, posts, tuned win¬ 
dows and quarter-wave transformers, 
tapers, directional couplers, hybrid cou¬ 
plers, terminations, duplexers and wave¬ 
guide/coaxial line transitions. It’s virtu¬ 
ally a complete reference to practical 
microwave “plumbing”, chock-full of 
design formulae, reference tables and 
graphs. 

A little too esoteric for the general 
reader, perhaps, but invaluable for the 
working microwave design engineer. 

The review copy came direct from the 
publisher, but the larger technical book¬ 
stores will no doubt be able to order it 
on request.(J.R.) © 
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Solid Stole Update 

KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY 


Power op-amp with 
VMOS output 

The 1463 is third in a series of high 
speed, FET input, VMOS output power 
op amps. It operates from ±15V to 
±40V supplies and has a guaranteed 
output of ±28V at 1A with ±36V sup¬ 
plies. The complementary VMOS out¬ 
put stage eliminates the safe operating 
area (SOA) restrictions and secondary 
breakdown problems that plague virtu¬ 
ally all other presently available power 
op amps. 

Internally compensated for unity gain 
stability, the 1463 still achieves an out¬ 
standing 80V/us slew rate (under full 
load condition), 7.5MHz gain-band¬ 
width (GBW) product, and 250ns set¬ 
tling time to 0.1% (10V step). Input 
bias current and offset voltage are guar¬ 
anteed less than ±200pA and ±5mV 
respectively. 

Further information is available from 
Reserve Electronics, . PO Box 197, 
Wembley 6014. 

New Aluminium Gallium 
Arsenide LEDs, displays 

Hewlett-Packard has announced a 
new family of LED indicators and dis¬ 
plays based on aluminum gallium arse¬ 
nide (AlGaAs) technology. The new of¬ 
fering, which includes 12 LED lamps 
and four seven-segment displays, is 
ideal for applications ranging from low- 
current or battery-powered equipment 
to systems that must be viewable in sun¬ 
light. 

The new parts use double-heterojunc- 
tion aluminum galium arsenide (DH-A1- 
GaAs), which yields efficient and bright 
products that can operate at lower cur¬ 
rents than existing high-efficiency red 
materials. 

The LED lamps fall into three cate¬ 
gories: low current, high brightness and 
very high brightness. The high-bright- 
ness lamps include two T-l 3/4 LEDs 
(HLMP-D101/D105), two T-l LEDs 
(HLMP-K101/K105) and one subminia¬ 
ture LED (HLMP-Q101). These prod¬ 
ucts typically provide from 185 to 700% 
more light output than existing HP 
high-efficiency red LEDs at 20mA. 

Low-current lamps also include two 
each of the T-l 3/4 (HLMP-D150/- 
D155), the T-l (HLMP-K150/-K155) 


and one subminiature lamp (HLMP- 
Q150). These lamps are specified at 
1mA. Typical intensities are between 2 
and 10 millicandelas (mcd), depending 
on package style and part number. 
These LEDs are 2.5 to 12 times brighter 
than low-current LEDs presently of¬ 
fered by HP. 

Two T-l 3/4 LEDs are being intro¬ 
duced in the very brightness category. 
The package shape and narrow viewing 
angle of approximately 8° maximise on- 



axis intensity to 750mcd (HLMP-4100 at 
20mA) and lOOOmcd (HLMP-4101 at 
20mA). 

The seven-segment displays are avail¬ 
able in four sizes: 0.3-inches/7.6mm 
(HDSP-A101 series), 0.43-inches/ 
10.9mm (HDSP-E100 series), 0.56- 
inches/14.2mm (HDSP-H101 series) and 
0.8-inches/20mm (HDSP-N100 series). 
These displays are specified as low-cur¬ 
rent devices (1mA per segment drive 
current). However, they are not limited 
to low-current applications. 

All of the new LED lamps have an 
operating temperature range of -20 to 
+100 degrees C whilst the display prod¬ 
ucts operate over the temperature range 
of -20 to +85 degrees C. AlGaAs prod¬ 
ucts are available only in red. 

For further details contact VSI Elec¬ 
tronics, 16 Dickson Avenue, Artarmon 
2064. 

68020 successor 

Motorola’s Microprocessor Products 
Group has announced that its latest 32- 


bit microprocessor, the MC68030, is 
now in the evaluation stage. The new 
superchip, to be delivered by the end of 
this year, achieved first silicon on April 
16, 1987. Motorola also announced first 
silicon for the MC68882 Enhanced 
Floating Point Coprocessor (EFPC). 

Nicknamed the 030 (oh-thirty), the 
MC68030 is the latest generation in 
Motorola’s M68000 family of fully com¬ 
patible microprocessors, currently used 
in more than 7 million computer sys¬ 
tems. The 030’s immediate predecessor, 
the MC68020 (020), is used by the vast 
majority of 32-bit system manufacturers, 
including Apple Computer in its Macin¬ 
tosh II. 

According to Motorola, the 030 will 
set the highest performance standards 
ever for 32-bit general purpose micro¬ 
processors. The 030 provides up to 
twice the performance of the 020, which 
Motorola claims to already outpace the 
Intel 80386. At the same time, the 030 
maintains 100% upward compatibility 
with the entire family of M6800 micro¬ 
processors, as well as a $2 billion base 
of proven 32-bit software. 

The new chip’s performance is due 
in part to its high degree of parallelism. 
The 030 is the first microprocessor to 
use a Harvard-style architecture, which 
provides dual internal data and address 
buses. 

New 030 features include an on-chip 
instruction cache and an on-chip data 
cache with burst fillable mode, an im¬ 
proved bus interface, and an on-chip 
paged memory management .unit 
(MMU) with built-in translation cache. 

CMOS remote control 
encoder/decoder chip 

Motorola has introduced the 
MC145030, a new second generation 
single chip CMOS remote control 
encoder/decoder that enables customers 
to significantly reduce component count 
and PCB area. The MC145030 features 
wide (2.0 to 6.0V) supply voltage opera¬ 
tion, 512 9-bit user selectable address 
codes, on-chip input amplifier, and 
separate I/O pins for the encoder/decod¬ 
er. Manchester encoding and decoding 
is provided on chip. 

The encoder serially transmits the 
data information upon receipt of a 
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Transmit Enable. Upon receiving the 
9-bit serial data, the decoder compares 
it with the address setting. The decoder 
output toggles if the received code 
matches with the address setting. 
Decoder reset is provided for initial 
state setting. 

The MC145030 operates in a low sup¬ 
ply range of +2V to +6V by employing 
the same process technology as high¬ 
speed CMOS. This enables the device 
to be used in applications where only 
two batteries are employed. 

The MC145030 interfaces with RF, 
ultrasonic, or infrared modulators and 
demodulators. Applications for this sin¬ 
gle-chip device include cordless phones, 
paging systems, garage door openers, 
fire alarm systems, car security systems, 
and any other applications requiring se¬ 
curity coding. 

Active filters, resistor 
networks and oscillators 

Datel has announced the availability 
of a complete family of resistor and 
voltage tuneable filters, digital program¬ 
mable filters, logic controlled networks, 
resistor tuneable oscillators and oscilla¬ 
tor adapters. The 37 new items provide 
front-end filtering and peripheral condi¬ 
tioning for data acquisition systems. 

The FLJ-ACR1 and ACR2 are logic 
controlled resistor network products de¬ 
signed for use with resistor tuneable fil¬ 
ters (such as the Datel FLJ-UR series). 
They offer four resistor networks, with 
each network comprising four resistors 
(R r R/2, R/4 and R/8). The R value in 
the FLJ-ACR1 is 1.59 ohms, while that 



in the FU-ACR2 is 159k ohms. 

The FLJ-UR series of Single In-Line 
hybrid resistor tuneable filters offer two 
cut off frequency ranges (low range 
from 40Hz — 1.6Hz and high range 
from 400Hz — 20kHz) and are available 
in 1-, 2- or 4-pole configurations for 
lowpass, highpass and bandpass output 
functions. The FLJ-UR series feature a 
135dB or lOOdB/octave value with a 1/3 
octave bandwidth (Q = 4.32) bandpass 
filter. 

The FU-D1, -D2, -DC are digital 
programmable filters for high accuracy 
and high stability applications, and can 
set the cutoff and centre frequency with 
3 digit BCD signals. The resonant fre¬ 
quency program range is from 1Hz — 
159.9kHz (or determined by external 
capacitors) and is accurate to 0.1%. 
Two-pole lowpass, highpass and band¬ 
pass output functions are available si¬ 
multaneously from three different out¬ 
puts. 

The FU-D5, -D6 filters are high 
order, lowpass types and provide 5- 
pole, 60dB or 6-pole, 80dB/octave filter¬ 
ing specifications. They are Chebyshev 
types and the cutoff frequency is pro¬ 
grammed with 3-bit, TTL-compatible 
digital logic with a maximum of 8 levels 
of settings. 

The FLJ-AC01 is an oscillator 
adapter for the FLJ-D series of digital 
programmable filters and has a fre¬ 
quency range of 100Hz — 100kHz , 
with a low 0.1% distortion at 10kHz. 
The output voltage is trimmed internally 
to provide a 2.5V rms 0.5% output. 

The ROJ-20, -IK series provides 
highly stable, resistor tuneable oscilla¬ 
tors with low distortion (0.0018% at 
1kHz). Oscillating frequency is set by 
two external resistors. Output frequency 
of the ROJ-20 is 20H-20kHz, while the 
FOJ-1K is 1kHz — 100kHz. Sine and 
cosine waves for both units are gener¬ 
ated from two output terminals, and an 
input terminal is provided to tune the 
relationship of the two outputs. 

For further information contact El- 
measco, which has offices in Sydney, 
Melbourne, Brisbane, Adelaide and 
Perth. 

Precise +5V reference 

Analog Devices has released a precise 
+5V reference featuring low initial off¬ 
set error, low drift, and low cost in an 
8-pin hermetic CERDIP. The AD586 
provides offset and drift as low as 
2.5mV and 5ppm, respectively, and is 
suitable for operation as a system refer¬ 
ence with 16-bit DACs, power supply 
controllers, and autocalibration systems. 

A proprietary noise reduction feature 


lets the user reduce the already low 
wideband noise by adding a single ca¬ 
pacitor. A proprietary buried zener 
diode and production laser trimming 
provide low error, low noise, and high 
stability over time and temperature. 
Typical long term stability is 15 
ppm/1000 hours. The output noise of 
the AD586 achieves a low 4uV peak-to- 
peak (p-p) value in the 0.1 to 10Hz 
band, and is only 200uV p-p to 1MHz. 
An external luF capacitor connected to 
the Noise Reduction pin on the IC re¬ 
duces this wideband noise to 160uV p-p. 
The reference value can also be “fine- 
trimmed” with a single external potenti¬ 
ometer to provide exactly +5.000V, or 
to provide an output voltage that differs 
from nominal, such as +5.12V for bi¬ 
nary applications. A total trim range of 
+300mV, -lOOmV is available. 
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The load regulation of the AD586 — 
lOOuV/ma — provides output stability 
as the amount of load currertt changes, 
such as when a DAC or ADC switches 
internally or when varying loads occur 
on the reference output. Up to 10mA of 
current can be supplied by the AD586, 
which requires a + 10.8V to -I-36V 
power supply. 

Further details from Parameters, 25- 
27 Paul Street Nth., North Ryde 2113. 

1500V PIN diode chip 

A new high voltage PIN chip, Model 
CSB3779, has just been released by 
Alpha Industries. The device features 
1500V minimum Vb at lOuA, low RF 
resistance, low thermal impedance, and 
hermeticity at the chip level. 

Capable of meeting screening up to 
JANS, the chips are ideally suited for 
applications including high power phase 
shifting and radiation detection. Device 
specifications include a maximum power 
dissipation of 35W, junction capacitance 
(Cj) of 2.5pF max at 100V, series resist¬ 
ance (Rs) of 0.5 ohms typical at 100mA 
and carrier lifetime (Tl) of 6us typical 
for If = 10mA, Ir - 6mA. 

For further information contact Ben- 
mar International, GPO Box 4098, Syd¬ 
ney 2001. © 
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New Products 



SMD inspection station 

Hunter Equipment has released a 
new inspection station for miniaturised 
PCBs using SMD technology. The sta¬ 
tion features a Meiji zoom stereo micro¬ 
scope with a magnification range of 4 to 
22.5X. 

Apart from the wide zoom range, fea¬ 
tures include a viewing angle variable 
over 45 degrees and a rotatable system¬ 
atic indexing stage. The workpiece stage 
moves freely through the X axis, with 
10mm and 20mm indexing pitches along 
the Y axis; it also rotates about a centre 
point to allow maximum vision on even 
the most densely populated boards. 
Lighting is provided by two lamps which 
can be adjusted for both intensity and 
spread of light. 

These features are claimed to make 
the station the most versatile SMD in¬ 
spection equipment currently available. 
Both binocular and trinocular versions 
are available. 

Further information is available from 
Westinghouse Systems, 80-86 Douglas 
Parade, Williamstown 3016. 

Analog-digital converter 
card for VME bus 

PEP Modular Computers has intro¬ 
duced a new low cost versatile VME- 
bus module which will accept up to 16 
single-ended analog channel inputs or 8 
differential mode analog inputs. Desig¬ 
nated VADI, it is intended for process 
automation, data acquisition, monitor¬ 
ing and control systems. It is designed 
to interface to sensor or analog signals, 
and to convert those inputs into stand¬ 
ard digital data commonly used in com¬ 
puter systems. 

The VADI is pin compatible to Ana¬ 
log Devices signal conditioning modules 


series 3 Bxx and 5 Bxx. 

Conversion time is 8us minimum. 
Throughput rate is 90kHz max. in 5 
programmable steps. Gain can be pro¬ 
grammed in 4 steps, xl, xlO, xlOO, 
x500. Channel sequences are program¬ 
mable from 1 to 16. 

The VADI module is accommodated 
on a single height standard Eurocard. 

For further information contact Din- 
dima Group, PO Box 106, Vermont 
3133. 



IDC conversion kit 

Scope Laboratories has released the 
506 Retrofit Kit, which converts a 
standard Scope 501 or Precision 502 
Panapress into a 505 insulation displace¬ 
ment connector (IDC) bench assembly 
press. 

The Kit includes the assembly base, 
standard plate, modified ram guide arm 
and alien key. 

For further information contact Scope 
Laboratories, 3 Walton Street, Airport 
West 3042. 

850Mb “electronic 
disk” 

Featuring an “unformatted” storage 
capacity of 850 Mbyte on a solid state 
dynamic RAM, the Philips CC-95/2 
Electronic Disk offers 200us average ac¬ 
cess time through an SCSI interface. 

The CC-95/2 may be equipped with 
an optical disc back-up and is protected 
against loss of mains power by a UPS. 
At present the unit can be extended to 
1 gigabyte, using full SCSI possibilities 
in one 19” rack housing. The data 
transfer rate is up to 730Kbyte/sec. 

For further information contact 
Philips Scientific & Industrial, 25-27 
Paul Street North, North Ryde 2113. 



Lowest cost 
laser printer? 

The OKI Laserline 6 laser printer is a 
very compact desktop page printer with 
features previously only found on laser 
printers costing much more. Costing 
only $2995, the OKI provides crisp 
300dpi printing of text and graphics, in 
15 resident and 27 optional cartridge 
based fonts. 

The printer is fully industry standard, 
with Hewlett Packard LaserJet emula¬ 
tion. Serial and parallel ports are built- 
in. All the normal laser printer facilities 
are available, including graphics, verti¬ 
cal (portrait) and horizontal (landscape) 
format printing. 

You can feed most things into the 
Laserline too, including A4, B5 and A5 
paper, envelopes, gummed labels, and 
overhead transparencies. There’s even a 
“face down” output stacker for proper 
collating, something not available on 
many laser printers three times the 
price. The standard 150 page paper tray 
can be upgraded to 550 pages if you 
have massive documents to print out. 

Software compatibility covers virtually 
all IBM PC wordprocessors and desktop 
publishing programs, including Micro¬ 
soft Word, WPS-PC, Wordperfect, Ven¬ 
tura Publisher and Aldus Pagemaker. 

For further information contact Logo 
Computer Centre, Suite 303 Henry 
Lawson Business Centre, Birkenhead 
Point, Drummoyne 2047. 

8 — 18GHz power 
dividers 

The Norsa model EZD8324 (8-way) 
and EZD8325 (16-way) power dividers 
cover the 8 — 18GHz frequency range. 
Both models have isolation of 20dB 
minimum and output VSWR of 1.5:1 
maximum. The units exhibit low values 
of insertion loss, amplitude and phase 
unbalance. 








Model EZD8324 measures 4.44” x 
1.44” x 0.22” and weighs 70 grams. 
Model EZD8325 is 8.69” x 1.75” x 
0.22” and weighs 155 grams. Remov¬ 
able sm female connectors are standard, 
and hermetically sealed units are avail¬ 
able. 

For further information contact Scalar 
Distributors, 20 Shelley Avenue, Kilsyth 
3137. 



Audio signal processor 

Using state-of-the-art components and 
a linear integration detection technique. 
The Leveller is claimed to yield un¬ 
precedented level control over audio 
signals, but with a warm, natural, “soni- 
cally correct” sound (i.e., the way the 
human ear would hear the signal). 

The Leveller offers two independent 
channels that can be coupled for pro¬ 
cessing stereo information. The bal¬ 
anced, differential input section of each 
channel is capable of accepting -lOdB, 
OdB, or +4dB levels, making the device 
ideal for use by recording engineers, 
broadcasters, musicians and sound con¬ 
tractors. 

Its most useful applications would be 
in controlling maximum audio levels, 
limiting vocals and preventing tape satu¬ 
ration. 

The Leveller is available as a 2 chan¬ 
nel 400 series unit or as a single channel 
800 series module for use in PR-24 and 
PR-10. 

For further information contact 
Amber Technology, Cnr Skyline PI & 
Frenchs Forest Rd, Frenchs Forest 
2086. 

32-channel logic 
analyser 

Hewlett-Packard has introduced the 
HP 1651A logic analyser, with 32 chan¬ 
nels of state-and-timing analysis, a sim¬ 
plified pop-up-menu-driven user inter¬ 
face and an Australian list price of 
$7,470 before tax. 

The new instrument brings general- 
purpose logic-analysis performance to 


the low-priced market. It is designed for 
engineers involved in the designed and 
test of 8-bit microprocessor-based sys¬ 
tems. 

The HP 1651A provides 100MHz 
transitional timing and 25MHz state 
analysis on all of its 32 channels. By 
providing all features on all channels, 
HP believes this makes the HP 1651A 
the best value available in the low- 
priced analyser market. 

A simplified, intuitive user interface 
provides control of the instrument via a 
front-panel keypad and knob. The num¬ 
ber of menu levels is minimised to sub- 
stanially reduce moving from one menu 
to another. Front-panel selections are 
made from pop-up menus that are su¬ 
perimposed on the current display and 
show the user only valid choices for that 
field. 

A built-in 3 1/2” disk drive provides 
convenient storage fast recall of instru¬ 
ment setups and measurement results, 
and a single keystroke can dump the 
current display to a RS-232C printer for 
report-quality documentation. 

Further information from Hewlett- 
Packard Australia, PO Box 221, Black¬ 
burn 3130. 



Static shielding bags 

A range of metallized static-shielding 
bags released by Rheem Protective 
Packaging Products is claimed to pro¬ 
vide complete protection against elec¬ 
trostatic discharge. 

Rheem claims products shipped in 
Gridstat 9900 bags can be used immedi¬ 
ately, without fear of static-induced 
damage. The bags contain a high per¬ 
formance, conductive grid and a metal¬ 
lized layer sandwiched between sheets 
of durable, anti-static plastic. 

The bags can also be reused. A sim¬ 
ple visual inspection is all that is needed 
to confirm their electrical integrity. 

Gridstat 9900 bags are available in 17 
different sizes to suit most applications. 

For further information contact 
Rheem Protective Packaging Products, 
3 Burrows Road, Alexandria 2015. 



Low cost 
duplex scrambler 

Measuring just 55mm by 38mm, GSA 
Technology’s new Australian made Mini 
Scrambler offers speech security at a 
moderate cost. 

Designated model GSA1000, the 
scrambler has been designed to offer 
commercial radio users affordable se¬ 
curity by providing 8 programmable 
codes that dictate an audio spectrum 
“knee-over-point”. This gives high re¬ 
covered audio quality and low cost to 
the user. The scrambler is also claimed 
to be very simple to install in a radio or 
line communications system. 

The GSA1000 will be priced under 
the $200 point for the end user. This 
should make it attractive to UHF CB 
band business users. 

Serial mouse 

Developed and made in Japan, the 
Neos serial mouse combines state-of- 
the-art technology with Japanese reli¬ 
ability. This is claimed to provide the 
user with a mouse that is not only easy 
to use, but highly accurate. 

Features include full compatibility 
with the Microsoft serial mouse, optical 
encoding to provide superior movement 
sensing, the use of a silicone coated ball 
and Teflon feet to provide silent, 
smooth mouse movements. 

For further information contact Alfa- 
tron, 1761 Ferntree Gully Road, Fern- 
tree Gully 3156. 
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the A Complete Service available 
from any CAD bureau in 
Australia. 



All this — 

• Printed Circuit Design 

• Photoplotting PC CAD output 

• Technical Support 

Now this — 

• Software for PCB Design 
O Racal-Redac REDCAD 
O Protel-PCB 

And — 

• Standard Compatible Hardware 
O NEC APC IV 

O COMPAQ Deskpro 386 

• Penplotters 

• Photoplotters 

at your service 15 hrs. a day 


R.C.S. Design Pty. Ltd. 
728 Heidelberg Road, 
Alphington, Victoria 3078 
(03) 49 6404 (03) 49 6792 
Fax. (03) 456 4351 (Att. R.C.S.) 




New Products 



Australian made 
19” racking system 

CICB (Australia) has released a new 
Australian designed and manufactured 
“Studirac” 19” racking system, claimed 
to offer considerable advantages to 
users in the computer, electronics, tele¬ 
communications and broadcast indus¬ 
tries. 

The standard rack is available in 6, 8, 
12, 18, 26 and 46 unit heights and a 
unique connector strip is available to 
enable expansion to virtually any size as 
the system requires. Only four compo¬ 
nents are used to build up the standard 
rack and the superior interconnection 
design provides a strength not normally 
found in the “square tube” type of con¬ 
struction. 

The simplicity of the structure also 
lends itself to the incorporation of such 
options as CRT monitors, desk tops, 
etc., and being Australian made, an 
“ex-stock” situation normally exists. 

Additional advantages claimed for 
“Studirac” include portability and a 
price level that for the first time, gives 
professional design strength with real 
economy. 

For further information contact CICB 
at 58 Bath Road, Kirrawee 2232. 

High speed arc 
welding robot 

Lincoln Electric has announced a new 
model Hitachi compact 5-axis high 
speed arc welding robot. 

The new model M5030 is a low cost 
compact and lightweight machine with a 
wide operating space and easy mainten¬ 


ance. It features controls and software 
optimised for arc welding, including a 
genuine operator guidance system for 
teaching. This means that an operator, 
with no knowledge about this robot, can 
operate the robot by simply following 
the instructions displayed on the teach¬ 
ing box, without the need to resort to 
complicated manuals. 

The M5030 is designed to make in¬ 
stallation and operation easy. Its con¬ 
struction is of a non-interference link- 
type structure and it is able to weld at 
the level of its own base, thus making it 
possible to mount the robot (weighing 
only 100kg) on the same table as the 
component jigs to which it is to weld. 
This feature, combined with its separate 
small controller, make installation al¬ 
most anywhere. 

For further information contact Lin¬ 
coln Electric, 35 Bryant St, Padstow 
2211. 



3.5” drives on 
VME board 

The Compcontrol CC-93 module has 
the standard VMEbus double Eurocard 
format and occupies three slots in a 
VMEbus card cage. It has a built-in 
3.5” 1Mb floppy disk drive and a 3.5” 
20Mb Winchester disk drive, with con¬ 
troller. 

Both drives are fully SCSI compat¬ 
ible, and have their own ID number on 
the SCSI bus. Both logical units support 
the disconnect and reselect commands, 
for optimal SCSI bus usage and high 
performance. The SCSI lines are con¬ 
nected to the P2 connector, while the 
power supply pins of the PI connector 
are the only lines used from the 
VMEbus. 

Available modules include the follow¬ 
ing combinations: 

• 1Mb floppy drive and 20Mb hard disk 

• 1Mb floppy drive and 40Mb hard disk 

• Two 1Mb floppy drives 

• 40Mb tape drive and 40Mb hard disk 
For further information contact 

Philips Scientific & Industrial, 25-27 
Paul Street North, North Ryde 2113. 
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CCD camera with 
fibre-optic window 

E G & G Reticon announces the in¬ 
troduction of a fibre-optic window ver¬ 
sion of its MC9128 camera. When the 
object to be viewed is not accessible 
using standard imaging optics, a flexible 
fibreoptic cable coupled to the camera’s 
window can bring in the image sensing 
data from great distances, tight areas 
where a camera can’t fit, or from areas 
too large for the image sensor itself. 

The light coming into the image sen¬ 
sor can also be intensified by means of 
a microchannel plate, for low light level 
operation. 

The fibreoptic window has been 
mounted directly onto the image sensor. 
The sensor in the MC9128 has a square 
format of 128 x 128 square elements on 
60 micron centres. The fibres measure 6 
— 8 microns in diameter and are 
packed together in a bundle that is 
larger than the sensitive area of the 
array. 

The MC9128 modular camera is a 
compact, solid state camera with valu¬ 
able features: high speed (up to 8MHz); 
asynchronous operation, accessibility to 
specific video lines, and a 1:1 aspect 
ratio. 

For further information contact Total 
Electronics, 9 Harker Street, Burwood 
3125. 



TV — microscope 
coupler 

The series 2500-500 TV-microscope 
couplers connect any black and white or 
colour closed circuit TV camera to al¬ 
most any microscope. 

The couplers contain well corrected, 
coated optics and an adjustment knob 
to bring the TV monitor into focus at 
the same time the eyepieces are in 
focus. This “parfocality” control is of 
great help with a stereo zoom micro¬ 
scope, eliminating the need for drastic 
re-focusing when the microscope is 
zoomed to a different magnification. 

Having a magnification of lx, the 



series 2500 coupler is best suited for 
general microscope usage, covering a 
large part of the field of view as seen 
through the eyepieces. The series 5000 
has a magnification of 2x and is used 
when higher magnification is needed to 
achieve the maximum resolving power 
of the microscope. 

A “C” mount thread that fits most 
TV cameras is supplied as standard 
equipment. Other mounts are available 
on special order. 

Further information is available from 
Warsash, PO Box 217, Double Bay 
2028. 


Temperature recorder 

The Rustrak Digilog-55 is a new tem¬ 
perature recorder incorporating a liquid 
crystal display, which provides digital 
readout as well as hard copy recording. 
The LCD display eliminates the need 
for a separate digital indicator and en¬ 
ables the recorded value to be seen at a 
glance. It is self contained and the large 
display is readable from 10 feet away 
minimum. 

The recorder is available in five com¬ 
mon temperature ranges (0 — 250°F, 0 
— 500°F, 0 — 1000°F, 0 — 100°C, 0 — 
300°C) and is small, compact and light¬ 
weight. 

Additional features include inkless, 
dry writing on pressure sensitive paper 
and interchangeable gear trains allowing 
25 different chart speeds from l/8”/h 
(252 days) to 30”/h (25.2h) on a single 
roll of paper. 

For further details contact Technico 
Electronics, 11 Waltham Street, Artar- 
mon 2064. 



All three modules 
supplied are fully 
assembled and 
aligned. Circuit 
diagram supplied. 


SUPER SPECIAL $15 

GRAMO MOTOR AND 

i pick-up 

204V 16-33-45-78 

4 speed includes cartridge 

9 recording old 78 records 

to tape recorders. 

P.P. NSW $3.80 Interstate $4.50 

RECORD PLAYER CABINET 

Solid timber base, hinged perspex lid $20 

P.P. NSW $5 Interstate $7 W.A.TASS12 

TRANSISTER TV T 

UNERS 11 Volt 46300-5 $15 

25K Dual Ganged Switch 

100K DualConcentnc 

ISIS 

25MGanfl?fnear ,Ch 
ikleg 1 Log Swilch 

iKT* 10 ” 

50IUog Switch 

POTS 

! 

1 50 ^Meg Dual Concentric Linear $150 

50 lOOKLog^Switch $100 

00 0°25Mea Dual Concentric ll 00 

50 25K Dual Ganged Switch $150 

00 10K Dual Ganged Switch $1 00 

1.00 250K Du^l Ganged Switch $100 

50 ^TA^40KSSnePolesSh 10 $1 50 

■■■| SPECIAL 

DUAL 

—> VU METERS 

iwii $3 pp $i 

TOUCH MICRO SWITCHES 

4 for $1 

Shielded leads 7tt 

35to3.5 *1|» 5 *100 

MICRO SWITCHES 

5A 250 volt 50c. 

6V6 $10 EF86 $5 

IPs 455kHz 

For valve radios $1 ea. 

VALVE SOCKETS 

7 pin 4 for $1 

9 pin 4 for $1 

OCTAL 4 for $1 

OSCILLATOR COILS 75c 

TAG STRIPS 

Mixed 10 

for $1 

MIXED 

SWITCHES 

5 MIXED ROTARY 
SWITCHES $2.50 


CHROME V. PUSH ON 
KNOBS 10 for $1 

MIXED RESISTORS 

100 for $2 

all handy values 

SLIDE POT KNOBS 

10 for $1 

Dynamic microphone Desk 
Type, HI IMP on/off switch 
$4 PP$i 

MIXED CAPACITORS 

Fresh stock 100 for $2 

TEISCOCerami 
$2 pi 

c Microphone 

TV COLOUR CRYSTALS 

4433 — 619kHz $2 

VALVES 

6DQ6 $10.00 
6K7 $ 5.00 
6K8 $10.00 

8" 8 Ohm 

$5.00 

VALVES: 

6 BQ5 $5. 6 BM8 $5 

6 BUI $4 

AM/FM Tuning Capacitors 

geared drive $10 

THERMISTERS 4 for $1 

Power Translormer 240V 

225 aside 6.3 S10_ 

SPARK GAPS 10 for SI 

CAR RADIO 

STICK RECTIHERS 

TV 20 SC $1 each 


TRANSISTOR AD149$1ea 

tVrMjWAl 

SLIDE POTS 

SI 5K single 50c 

51 250K single 50c 

52 10K single 50c 

Si 2 Meg single 50c 



























































New Products 



Silicone insulated 
cables 

A new range of highly specialised sili¬ 
cone insulated cables has been de¬ 
veloped in Australia by Elastomer 
Technologies. 

The silicone insulated cables are 
specifically designed for use in areas of 
high operating temperatures and have 
been approved by the Victorian SEC 
and other electrical authorities for use 
in 150°, 200° and 220° applications. 
They are claimed to be the first Austra¬ 
lian-manufactured silicone insulated 
wire cables complying with Australian 
Standards 3178 and 3171. 

An important application area for the 
cables in medium sizes is by manufac¬ 
turers of domestic ovens and appliances. 
However, the company also produces 
very small, highly flexible cables capa¬ 
ble of carrying micro amperages for 
highly sensitive appliances such as hos¬ 
pital diathermy equipment. Larger 
cables, from 100 to 350 amps, are also 
available. 

Further information from Elastomer 
Technologies, 1666 Centre Road, 
Springvale 3171. 



Midi controlled 
audio matrix 


The Tanktek Master Matrix M4000 
series of MIDI controllable audio signal 
patchers uses electronic switching. The 
M4100 will route 12 audio signal sources 
into 16 destinations, while the M4200 
expander increases this capability to 24 
into 32. 


The master matrix boasts a program¬ 
mable patchbay. The user can store up 
to 99 different sets of patches, which 
can be recalled for instantaneous re¬ 
routing using either MIDI or manual 
control. During a mix, for example, the 
effects set-up can be reconfigured for an 
instrumental break. These memories are 
backed up, even when the unit is 
switched off and packed away, so it is 
claimed to be as suitable for complex 
live set-ups as for studio use. 

An LCD screen graphically shows the 
entire interconnection plan, along with 
a complete set of user-defined equip¬ 
ment names, ensuring that the user is in 
complete control at every step of the 
recording process. 

Rebel Audio claims that the Tanktek 
Master Matrix makes real-time patching 
possible, and brings audio signal routing 
under real control so that it can now be¬ 
come part of the creative process of 
music making. 

Further information from Rebel 
Audio, 104 Hampden Road, Five Dock 
2046. 



Loss angle bridge 

CSD has produced a portable loss 
angle tangent/capacitance bridge de¬ 
signed to enable site staff to make ca¬ 
pacitance and loss tangent measurement 
of substation components as a routine 
check on insulation integrity. The 
bridge is self contained, portable, and 
has a high level of immunity to electri¬ 
cal interference. 

Based around a ratio-arm transform¬ 
er, the bridge has a working voltage of 
600V RMS. The frequency of operation 
is 80Hz, close to the power frequency, 
but allowing the phase sensitive bridge 


balance detector to be made insensitive 
to 50Hz interference. The bridge gives 
the sign of imbalance in capacitance and 
loss tangent separately, making it quick 
and easy to use. Particular care has 
been taken over the design of the filter 
circuits which drive the meters, to pro¬ 
vide a fast response to large out-of-bal- 
ance signals and a narrow bandwidth to 
reduce the effects of interference and 
noise during fine balancing of the 
bridge. 

For more information contact 
Macey’s Electrical Accessories, PO Box 
276, Newport 2106. 



EGA version 
of Paletteplus 

Polaroid has introduced a computer 
image recorder which delivers at-the- 
desk, high resolution colour prints, 
slides or overheads, from IBM-compat¬ 
ible personal computers using Enhanced 
Graphics Adapter (EGA) boards. 

The new PalettePlus system, con¬ 
nected to a computer with a EGA or 
EGA emulating board (21.85kHz 
sweep) and graphics software with a 
PalettePlus driver, can produce 640 x 
700 pixel hardcopy. 

The system also can be used with Co¬ 
lour Graphics Adapter (CGA) or CGA- 
emulating board-equipped computers. 

While the new PalettePlus is capable 
of producing images with resolutions as 
high as 920 x 700 pixels, output resolu¬ 
tion is dependent on the actual hard¬ 
ware and application software combina¬ 
tion used. For example, if the graphics 
application software used does not have 
built-in drivers for PalettePlus, image 
resolution with an EGA-equipped com¬ 
puter will be 640 x 350 pixels. 

Further information from Polaroid 
Australia, Eden Park Estate, 31 Water¬ 
loo Road, North Ryde 2113. 
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“Quick-assembly” 
optical encoder 


Hewlett-Packard has expanded its 
motion-control family of products by in¬ 
troducing a new “quick-assembly” opti¬ 
cal incremental encoder developed for 
the high-volume digital-encoder market. 
Typical applications include printers, 
plotters, tape drives, positioning tables 
and automatic handlers. 

The HEDS-5500 series encoders re¬ 
quire only four steps to complete the 
mounting and assembly of the device on 
the motor. No follow-up mechanical or 
electrical adjustments are necessary to 
enable operation, and the mounted en¬ 
coder is insensitive to radial and axial 
play. 

Based on the HEDS-9000 series opti¬ 
cal-encoder module, the HEDS-5500 
series contains a highly collimated LED 
light source and an integrated circuit 
with detectors and output circuitry. 

The HEDS-5500 series is available in 
nine standard resolutions: 96 counts per 
revolution (CPR), 100 CPR, 192 CPR, 
200 CPR, 256 CPR, 360 CPR, 400 
CPR, 500 CPR and 512 CPR. Other 
resolutions may be available on a spe¬ 
cial basis. 

For further details contact VSI Elec¬ 
tronics, 16 Dickson Avenue, Artarmon 
2064. 


Budget priced 
FM translator 

Sydney FM transmitter and STL 
manufacturer Radio Transmission Engi¬ 
neering has released a new FM radio 
translator module as part of its develop¬ 
ment of the RTE Kikkert studio-trans¬ 
mitter link system. The new FML series 
translator module is designed around 
the receive end of RTE’s STL. 

The module receives the FM parent 
station programme off-air, retransmit¬ 
ting it unchanged on a separate transla¬ 
tor frequency. The system is simple in 
operation, low cost and saves the ex¬ 
pense of providing studio-transmitter 
link equipment and the expensive as¬ 
sociated antenna hardware without 


greatly degrading the original pro¬ 
gramme. 

The RTE Kikkert modulation system 
allows the programme to be retransmit¬ 
ted without demodulation, saving degra- 
tion in noise, distortion and stereo qual¬ 
ity. The translator will also pass on sub¬ 
carrier information for Ancillary Com¬ 
munication Services (ACS — also 
known as SCA), now becoming popu¬ 
lar. 

RTE’s Euroframe racking module can 
be used as a 30 watt stand alone self- 
powered device, or coupled to FM am¬ 
plifiers of 100, 300 or 500 watt or larger 
power outputs. 

Further information is available from 
RTE, 179 Military Road, Guildford 
2161. 



Locally made 
lab analyser 

TPS has released the new Model 440, 
a multi-purpose multi-range digital 
Laboratory Analyser for electrochemis¬ 
try made in Australia. It measures pH, 
conductivity, salinity, temperature, dis¬ 
solved oxygen and millivolts. It can also 
be used to measure oxidation-reduction 
potentials (REDOX) and specific ions. 


By combining the electronics of sepa¬ 
rate instruments into a single package, 
major cost savings have been made 
without sacrifice of accuracy or stability 
of measurements. The cost-benefits of 
the 440 are said to be high for labora¬ 
tories requiring a wide range of instru¬ 
mentation facilities, especially where 
some of these may only be occasionally 
used. 

The analyser is designed for ease of 
use; the digital display shows the range 
of operation to eliminate operator er¬ 
rors. Automatic temperature compensa¬ 
tion is provided where necessary. 

The 440 can also be fitted with an 
RS-232C computer interface. This al¬ 
lows recording of data by any main¬ 
frame or personal computer provided 
with an RS-232 port and suitable soft¬ 
ware. 

Further information from TPS, 4 
Jamberoo Street, Springwood 4127. © 


JAPANESE SEMICONDUCTORS 

mTTTmrg v m 


A comprehensive range of Japanese transistors and IC’s to suit 
television, VCR and audio products. 

Brands stocked include SANYO, HITACHI, TOSHIBA, NEC, 
MATSUSHITA, SANKEN RHOM, etc. 

We are catering for the repair industry. 

Phone for a comprehensive stock list. 


TRADE AND WHOLESALE 
ENQUIRIES 

Phone or send your business details to 
WES Components, 

P.O.Box 451, 

Ashfield 2131. 

PH: 797 9866 FAX: 799 7051 



RETAIL ENQUIRIES A* 

Wagner Electronics, 

305 Liverpool Rd, uia ambb 

























Information centre 


Radio data link 

I would like to connect two comput¬ 
ers together using a radio link. Do you 
know of any project that will allow me 
to do this, or of any project that I could 
adapt for this purpose. 

TTie requirement is a two way radio 
link (half duplex) using RS232 connec¬ 
tion. The physical link and circuitry is 
the only concern. The data communica¬ 
tion will be provided by software at 
both ends. (R.M., Bondi NSW) 

• While it is technically feasible to 
connect two computers via a radio 
link, there are important legal 
considerations which need to be 
taken into account. To put it simply, 
before a radio transmission of any 
kind can be made, a licence must be 
obtained from the Department of 
Transport and Communications 
(DOTC). 

One of these licences is an 
Amateur Radio Licence, which allows 
transmission of many different 
modes (including digital modes) on a 
wide variety of frequencies. Radio 
amateurs around Australia (and 
indeed, around the world) are already 
experimenting with packet radio, an 
error-correcting digital communi¬ 
cations system which allows 
messages to be passed between 
specified stations, via intermediate 
stations if necessary, the only catch 
is, an Amateur Licence does not 
permit business or commercial 
communications of any kind, nor is it 
permissable to encrypt the data in 
any way to hide its meaning. For 
further details you could contact the 
Wireless Institute of Australia or the 
DOTC. 

60/60 amplifier 

I have intermittent trouble with my 
60/60 Playmaster, which I believe to be 
earth loops around the tone circuit. Se¬ 
vere crackling, hissing and degradation 
of signal in the right channel appeared 
at first to be caused by components sol¬ 
dered onto the front track of the board, 
the right track (although it is shown as 
the left track on page 35 of the July 
1986 issue, touching the upturned por¬ 
tion of the metal case. After covering 
this edge with a nylon cover strip, the 
amp worked well until the front panel 
and lid were replaced. 


Because the case bolt holes did not 
line up exactly with the face-plate, the 
bolts cut into the paint on the face-plate 
and contacted the metal causing the 
face-plate to earth. 

Similarly, paint chips on the lid and 
non-alignment of holes, have caused, I 
believe, the lid to earth. The case, sup¬ 
plied by Jaycar is really of poor design 
and badly made. 

The problem only occurs when the 
tone defeat button is out (tone controls 
in circuit). As a matter of interest, both 
IC3’s have been replaced. 

Could you tell me if the front panel 
and the lid are supposed to be earthed 
and if so, by what means. On the other 
hand, how can these items be satisfacto¬ 
rily isolated? (R.N.A., North Epping 
NSW) 

• It is standard practice in amplifier 
designs to connect the PCB ground 
to the chassis at only one point (in 
this case the earth lug near the 
transformer). If this system is not 
adhered to, all sorts of “gremlins” 
will appear, as you have found. 

Conversely, leaving parts of the 
chassis ungrounded will compromise 
the safety standards of the amp, and 
may also lead to hum or RF pickup in 
the circuitry. 

It is generally assumed that the 
panel fastening screws will “bite” 
into the chassis when tightened, 
providing continuity. So all of the 
case metalwork should be grounded, 
but the only connection to the PCB 
ground should be that via the earth 
lug. 

Video fader 

In the January 1986 issue you pub¬ 
lished an article for the construction of 
a Video Fader. For the assembly of this 
fader I had to use a self-made PCB, be¬ 
cause I could not get a professional one 
here in Adelaide. 

The operation of the fader appears to 
be satisfactory, with one little draw¬ 
back: the picture of the receiving VCR 
shows on the tape — and on the moni¬ 
tor — two broad “misty” horizontal 
stripes in the lower half of the picture. 

Can you assist me to find a way for 
eliminating the stripes? (E.B., Highbury 
SA) 

• The stripes are probably caused by 
the vertical sync, which is somehow 


appearing in the video in a delayed 
version. We suggest that you check 
the sync-stripper circuitry (Q8, Q9 
and ICIa) and the sync-restoration 
(Q4,Q5). You should check whether 
there is an “echo” of the vertical 
sync, then trace back the source of 
the echo and eliminate it. 

MOSFET amplifier 

I built the Playmaster MOSFET am¬ 
plifier of January 1981 and both chan¬ 
nels worked fine. Then one day when I 
was listening to music, the right channel 
dropped out — that is, it stopped work¬ 
ing. The fault was blown fuses in the 
right channel. 

The reason for this was a O.luF ca¬ 
pacitor had developed a short. I am not 
sure which capacitor it was, but it was 
one of the two capacitors across the 
output MOSFETs. 

I repaired the faulty capacitor by re¬ 
placing it with a new one. Then I de¬ 
veloped a new problem with the ampli¬ 
fier. 

When I fired up the amplifier as per 
the instructions given, I found that both 
channels of my 50 V line were fluctuating 
between about 30V and 50V. This 
showed up on a multimeter. I intend to 
replace all four 2500uF/63V electros in 
the power supply with new ones, but 
here in Perth the only caps I can get are 
2200uF/63V. Would these work in this 
circuit? (G.J.H., Tuart Hill WA) 

• The problem with the O.luF 
capacitors in your Playmaster 
MOSFET Amp may be due to 
overheating. These capacitors, as 
supplied by some retailers, seem to 
have a low heat tolerance and can 
sometimes develop a short circuit 
immediately after soldering. In your 
case they may have been slightly 
overheated during the soldering 
process, and the operating heat of 
the amplifier finished them off. 

The only other possibility we can 
suggest is that one channel of your 
amp may be oscillating at a 
supersonic frequency, and perhaps 
blocking. This might explain the 
supply rail fluctuations, too. You’d 
need a scope to track down the 
cause of the oscillations, if this is the 
case. 

We’re not sure why you want to 
replace the electros, but having to 
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install 2200uF capacitors instead of 
the 2500uF as specified is not a 
serious problem. The current 
capacity of the power supply will be 
slightly reduced, lowering the 
available output power into (mainly) 
4 ohm leads. 

IR remote control 

Again I am writing to you with prob¬ 
lems with my infrared remote TV sound 
control (January 1983). I went to Dick 
Smiths at Tighes Hill, Newcastle yester¬ 
day and they pointed out the main 
source of my trouble. I had installed all 
the transistors the wrong way. I had 
used their semiconductor outlines in 
their catalogue instead of the ones you 
provided with the circuit. 

I bought some new transistors and in¬ 
stalled them correctly. The circuit now 
works but I have to hold the transmitter 
only two inches away — any further 
and it will not work. Also if the freezer 
cuts in or out, or I turn the fluorescent 
light above my work bench on or off 
the circuit drops the volume level right 
down low. 

I have not replaced the ICs in the 
transmitter. Should I? (R.A.G., Hawks 
Nest NSW) 

• Your very low sensitivity could be 
due to reverse polarity for the BPW50 
photodiode, or perhaps reversed 
connections for the IOuF or IOOuF 
capacitors on the supply line to the 
diode and preamp. 

Interference from the fluorescent 
light could be due to a problem in 
the input filter circuit (Q2, Q3 and 
associated components), which may 
also account for the lack of 
sensitivity — so you should check 
this area of the circuit too. 

The interference is most likely to 
be caused by “spikes ” on the mains 
caused by the light or fridge 
switching on or off. You could also 
try installing small value tantalum 
capacitors (say luF) close to the 
regulator, one between input and 
ground and the other between output 
and ground. 

Lamp saver 

Would you please advise if the Lamp 
Saver of June 1986 can be upgraded for 
loads of up to 400 or 500 watts. I wish 
to use the unit for home unit external 
security lighting. 

Please also advise if the existing cir¬ 
cuit or any upgraded circuits you advise 
can be used with fluorescent lights. 
(B.G., Ashfield NSW) 

• We see no reason why the Lamp 
Saver cannot be upgraded to handle 


higher power loads. The SC141D 
triac may easily be replaced by the 
SC151D version, which will handle a 
much higher current. The main PCB 
tracks may need to be widened to 
handle this extra current. Please note 
that we have not attempted this type 
of modification, so you may have to 
experiment a little to achieve the 
desired results. 


The circuit itself is not suitable for 
use with fluorescent lamps, but we 
described an electronic starter for 
fluorescent lamps in the October 
1982 issue. This unit was designed to 
prevent flickering and increase lamp 
life. Copies of the project article are 
available from this office at a cost of 
$4, which includes postage and 
handling. 


Notes & Errata 

HEADPHONE AMPLIFIER FOR 
CD PLAYERS (July 1987, File: 
1/S A/78): Although the mains wiring is 
correctly referred to in the text and dia¬ 
grams of this article, the colours men¬ 
tioned for active and neutral are 
reversed. The Active wire connecting to 
the switch should be brown, and the 
Neutral wire (direct to the transformer) 
should have been shown as blue. 


EIGHT-CHANNEL IR REMOTE 
CONTROL (July 1987, File: 
2/MC/24&25): The component overlay 
on page 25 should show the Mute relay 
as RLA10, its associated diode as D19, 
and the ON/OFF relay as RLA9. Also, 
the link shown above IC7 is incorrect. If 
required, the link is connected from the 
pin 6 (IC6) pad, to one of the nearby 
three D latch pads, depending on the 
options chosen. 0 


Silicon Valley 

Continued from page 47 

Sculley can’t believe what he is hear¬ 
ing, temporarily losing his composure 
for the first time since he was a little 
boy. He blasts back: “I made a mistake 
in treating you in high esteem. I don’t 
trust you, and I won’t tolerate a lack of 
trust.” 

The confrontation comes down to a 
“he’s-out-or-I’m-out” and each of Ap¬ 
ple’s stunned executives is forced to 
choose sides. To the visible shock of 
Jobs, the executives, one by one, voice 
their support for Sculley. “I love Steve, 
but I respect John,” says Del Yocam, 
head of the Apple II division, as he in¬ 
dicates his support for Sculley. Jobs 
can’t believe what he’s hearing. He 
bolts from the boardroom, his eyes glis¬ 
tering. 


The next day, Jobs still can’t believe 
he’s lost all control of his own company. 
He even offers Sculley his title of chair¬ 
man, in exchange for Sculley’s presiden¬ 
cy. Sculley refuses. A few days later, 
Jobs signs the necessary papers that 
made his departure official. 

Surely nothing has come out of Holly¬ 
wood since “One Flew Over the Cuck¬ 
oo’s Nest” that can beat that kind of ac¬ 
tion. Yet it all happened that way, at 
least according to John Sculley in his 
new book: “Odyssee: Pepsi to Apple: 
which has just gone on sale in the US. 

Still remains the question what would 
have happened if Gassee hadn’t known 
and Sculley would have been canned. 
We’ll never know for sure. What we do 
know is that Apple’s shares at the time 
were trading in the $US10-15 range. 
Today they are worth around $US100 
each ... © 


Electronic Fuse 

Continued from page 79 

With the fuse reset and the current 
control set to 0.5A and the power sup¬ 
ply still set for 0.5A, the trimpot can be 
adjusted so that the relay just operates. 
The 10A range should not need adjust¬ 
ment, once calibrated. 

If you do not have a current limited 
power supply, the unit can be calibrated 
by using a power source capable of sup¬ 
ply 1A. All that is needed is a resistor 
and a voltmeter (or current meter). The 
resistor value will depend on the voltage 
available. Current = voltage/resistance. 

So, for a 12V battery, the resistor 


needed would be 24 ohms to give 0.5 
amps. Or for a 10V supply and a 22 
ohm resistor the current would be 0.45 
(Note the power rating of the resistor 
would be 10 x 0.45 = 4.5 watts). 

Special Note: The electronic fuse is only 
designed to replace conventional fuses, 
and not to be a lab standard! An advan¬ 
tage over conventional fuses, however, 
is the reaction time. In the fast blow 
mode as soon as the threshold is 
reached it only takes milliseconds to 
switch off, not seconds as for fuses. So 
your delicate semiconductor will get 
much better protection. 

In the slow blow position it takes 
about 2 seconds to react. © 
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“Electronics Australia” is one of the longest running technical publications in the 
world. We started as “Wireless Weekly” in August 1922 and became “Radio and 
Hobbies in Australia” in April 1939. The title was changed to “Radio, Television 
and Hobbies” in February 1955 and finally, to “Electronics Australia” in April 
1965. Below we feature some items from past issues. 


Wireless 

Weekly® 


November 1937 

Gigantic PCJ aerial scheme: An inter¬ 
esting engineering feat has recently 
been carried out by Philips engineers at 
PCJ, consisting of a remarkable aerial 
system which will enable the station to 
switch its beam from one part of the 
world to another in a matter of a few 
moments — simply by revolving the 
complete two-masted aerial structure. 
Television not attractive: Notwithstand¬ 
ing that television was for the first time 
displayed at this year’s Radiolympia’s 


radio show in London, the attendance 
was disappointing, about 36,000 less 
than last year, and one of the lowest 
figures on record. The public appears to 
be becoming indifferent to radio and 
especially to technical advances. A sorry 
prospect for the radio industry. 


RADIO. 
TELEVISION 

and HORHIKS 


November 1962 

A 24-hour hook-up: The next generation 
of communication satellites — the kind 
that will provide continuous 24-hour- 
a-day television programming rather 


than brief periodic broadcasts — is al¬ 
ready in the making under a Govern¬ 
ment space contract awarded to Hughes 
Aircraft Company. 

Only one of the new spacecraft will 
be needed to link the four continents of 
North America, Europe, South America 
and Africa into a vast communications 
network operating around the clock, ac¬ 
cording to Dr Allen E. Puckett. 

Solar energy: Solar energy, in which 
France has taken the European lead, 
will be commercially feasible for certain 
uses by 1965. By then the centre Na¬ 
tional de Recherche Scientifique’s new 
oven at Odeillo, in the eastern Pyre¬ 
nees, will be in operation. It is claimed 
to be the largest in the world. 

Braking Failure: An instrument giving 
visible warning to drivers of any defect 
in the braking system has been de¬ 
veloped by an Israeli engineer. 

The instrument can be used on any 
motor vehicle having an hydraulic brak¬ 
ing system. It gives drivers early warn¬ 
ing of any oil leakage in the braking 
system, however small, by means of a 
lamp on the instrument panel and shuts 
off the flow of oil to any part of the sys¬ 
tem where a serious leakage is taking 
place. 


NOVEMBER CROSSWORD 


ACROSS 

I. Early source of 
electrochemical energy. (9,4) 

10. RAAF aircraft. (7) 

II. Said of certain liquid 
crystals. (7) 

12. Computer data unit. (4) 


13. The-particle may be 

detected in radioactive decay. 

(5) 

14. Prefix indicating value of 
10 15 . (4) 

17. Notes and-, an EA 

department. (6) 


19. Capable of effectively 
reproducing sound. (8) 

21. Use working replica to 
represent another situation. (8) 

22. TV adjustment. (6) 

25. Part of raster. (4) 

26. Automation. (5) 

27. Person operating a 
computer. (4) 

31. Complete a telephone 
circuit. (7) 

32. Atlas, Titan, Blue Streak, 
etc. (7) 

33. Said of a satellite with a 
“fixed” position. (13) 

DOWN 

2. Printer’s type style. (5) 

3. Radiation seen over the 
horizon. (4) 

4. First name of Tesla. (6) 

5. Portable. (4-4) 

6. Focussing aberration. (4) 

7. Eavesdropper for the 
rubbish-dropper? (9) 

8. Mains wire. (6) 


SOLUTION 
FOR OCTOBER 



9. Range of frequencies. (6) 

15. Specification for output of 
printer. (5) 

16. Force units in c.g.s. 
system. (5) 

18. Residual magnetism. (9) 

20. Ore of strontium. (8) 

21. Join tape. (6) 

23. Rocket variable. (6) 

24. Inventor of the planar 
process. (6) 

28. Lateral force. (5) 

29. Cyclotron components. (4) 

30. Sweep with a beam, etc. 

(4) 
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BANKCARD HOLDERS - PHONE ALTRONICS TOLL FREE 008 999 007 FOR NEXT DAY JETSERVICE DELIVERY 


PHONE YOUR ORDER — ALTRONICS TOLL FREE 008 999 007 


Own An Inphone 
And Your Neighbours Will 
Be Green With Envy 
Here's Why 


Its Completely Mobile The Go Anywhere Cordless Inphone 
is not tied to the wall with wires — you simply take it where 
you want. Never again need you spend half the night 
crouched around the kitchen bench or draughty 
hallway with those long winded calls. 

^ Use It By * 

The Fireside m Your 
Favourite Chair 


r Super Handy 
When Sunbaking 
By The Pool 


You Can Use The 
Inphone Handset Up To 
250 Metres From 
The Base Unit 


Installation 
Costs 
f Simply Plugs 
Into Your 
Phone Socket 

* 

Inphone Is 
Great Around The 
Factory or Building 
Site 


Special 
Price To 
EA Readers 
k This Month i 


security and the features at any where near an 
affordable price of INPHONE. 

AT HOME you can keep in touch around the AUt °cor 
swimming pool. (Please note the equipment 
is not waterproof). In the garden. Under the 
car. While watching T.V. In the bathroom. 

In Bed. Or next door when you're playing 

cards or having a Barbecue with your Microphone 


is yard or construction si 


leal! Also INPHONE is ic 
jse in restaurants. 

N SPORT on the field or 
he gym. around the swin 
)OOl, Lifesavers on the 


Brilliant 

Performer 


r mpHone 
r ALTROniCV 

FANTASTIC 
CHRISTMAS PRESENT 


Normally Great Value At $269 
Exclusive Offer To Readers Of Electronics Australia 
This Month $199 — But You Must Mention This Advert 
When Ordering 

We Regret This Special Offer May Not Be 
Available From Altronics Dealers 


• PHONE YOUR ORDER—ALTRONICS TOLL FREE 008 999 007 • 


BANKCARD HOLDERS- PHONE ALTRONICS TOLL FREE 008 999 007 FOR NEXT DAY JETSERVICE DELIVERY 





E A marketplace E A marketplace 


ADVERTISING RATES FOR THIS PAGE 

SMALL ADS: The minimum acceptable size of 2 centimetres x one column costs only $40. Other sizes up to a maximum of 10 centimetres are 
rated at $20 a centimetre. CLASSIFIEDS: $4 for 40 letters. Just count the letters divide by 40 and multiply by $4, ROUND UP TO NEAREST 
WHOLE NUMBER. CLOSING DATE: Ads may be accepted up to the 18th of the month two months prior to issue date. PAYMENT: Please 
enclose payment with your advertisement. Address your letter to THE ADVERTISING MANAGER, ELECTRONICS AUSTRALIA, PO BOX 227, 
WATERLOO, NSW 2017. 


FOR SALE 


AMIDON FERROMAGNETIC CORES: 

Large range for all receiver and trans¬ 
mitter applications. For data and price 
list and 105X220 SASE to: R. J. & U. 
S. Imports, P.O. Box 157, Mortdale, 
N.S.W. 2223. N.S.W: Geoff Wood Elec¬ 
tronics, Lane Cove. Webb Electronics, 
Albury. A.C.T.: Electronic Components, 
Fyshwick Plaza, Vic.: Truscott Electron¬ 
ics, Croydon. W.A.: Willis Trading Co., 
Perth. 

EX-ABC AUDIO TAPES: Va" wide on 
IOV 2 " Standard metal spool $6.85. 
Robust metal spool $12.85 7" spool 
$2.85. 5" spool $1.25. Post extra. Also 
in stock V 2 ", 1" and 2" tapes. Waltham 
Dan, 96 Oxford St., Darlinghurst, Syd¬ 
ney. Phone (02) 331-3360. 

REALISTIC DX200: Band Communica¬ 
tions Receiver, 150KHz 30MHz band- 
spread AGC variable BFO 500 KHz 
marker for calibration of main and 
bandspread tuning. 4/14 Gretel Close, 
Nelson Bay. Ph: (049) 81 3907 $150. 

BACK ISSUES: EA & ETI 1956 to 
1986. Offers to P.O. Box 102, Campbell 
2601. 

VECTORSCOPE & WAPHONE MONI¬ 
TOR: Matched pair, excellent profes¬ 
sional model, made by Systems Video 
England. $3,850 for both, will split. 
Phone Ross (07) 801-1321. 


VZ USERS: Short basic program saves 
binary tapes to tape AND disk. Send $5 
to P. Brennan, P.O. Box 334, Mordial- 
loc 3195. 

Build the AEM MARCH 87: STAR 
PROJECT 256K printer buffer and save 
hundreds of dollars on the cost of any 
commercially available unit. Double 
sided board, Eprom & inst. $39 plus $3 
P&P. Optional boards to suit buffer in¬ 
clude Serial converter board @$18, 
Printer switch @$18, and computer 
switch @$12 IBM type printer cables 
$15 plus $3 P&P. Components also 
available. For more info. Send SAE to 
Don McKenzie, 29 Ellesmere Cres, Tul- 
lamrine 3043. 

NEW RADIO VALVES: For entertain¬ 
ment or industrial use. Waltham Dan, 
96 Oxford St., Darlinghurst, Sydney. 
Phone (02) 331-3360. 

2N3055 90c ea: 10 for $8. BD139 30c 
ea, 10 for $2.50. BC548, 549 15c ea. 
P&P free. Send for list. L.M.F. Prod¬ 
ucts, PO BOx 384, Cootamundra 2590. 

Electronic Australia 1976-86: Amer¬ 
ican Scientific 1962 to 86, 100 speakers 
all shapes and sizes 2" to 8", 1000 T.V. 
valves. Any bulk offer considered. Ring 
(02) 398-5005. 

EXPERIMENTERS COMPONENT PACK: 

Eproms, IC’s, sockets, switches, caps, 
condenser mic’s, etc. GOOD VALUE 
$20 inc. postage. Send M/O to S. Burr, 
P.O. Box, 34 Cannon Hill, Old 4170. 


WANTED 


“NORTHSTAR ADVANTAGES: 

Wanted to buy — Robert Armstrong, 
P.O. Box 263, Toronto 2283. (049) 59- 
2400. 



Established 1933 

IS THE ONLY COMPANY 
WHICH MANUFACTURES AND 
SELLS EVERY PCB & FRONT PANEL 

published in EA and ETI 
651 Forest Road Bexley 2207 
AUSTRALIA 

RING (02) 587 3491 FOR INSTANT PRICES 
24 HOUR TURNAROUND SERVICE 


Do computers play any part 
in your life? 

If they do — or if you just want to find out 
about them — don't miss each month’s issue of 



A magazine for all computer users and enthusiasts, Your Computer has 
something for everyone — topical features on all aspects of the computing 
world, expert reviews of the latest software and hardware, up-to-the-minute 
information for business people and even games and advice for hobbyists. 

Available at your Newsagent nowl 
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Next month in 



The Powerhouse 


Here it is at last — a 12V/240V AC inverter with real guts! A full 
600W output, to power those bigger appliances. Easy to build, and 
quite reasonable in cost... 


Jogger Logger 


How far did you jog this morning — 3km or 5km? It’s hard to judge, 
isn’t it? Not to worry, here’s an easy to build project that counts your 
strides and lets you work it out. 


A closer look at DAT 


The new digital audio tape recorders are fantastic — we’ve just had 
the opportunity to try one out! Too late for this issue, so we’ll tell you 
all about it next month. 


* Note: although these articles have been prepared for publication, circumstances may change the final content. 


Electronics Australia Reader Services 


Waterloo 2017. Phone: (02) 693 66 1 
BACK ISSUES: Available only unti 


tre" pages at the d 
negotiable in Austi 
Send cheque, m 


PCB PATTERNS: High coi 
printed circuit boards and I 
boards up to 100 square ce 
specify positive or negative 
PROJECT QUERIES: Adv 


nt panels are available. Price: 


lia and to New Zealand. 

:nd all correspondence to The Secretary. 

Australia", PO Box 227. Waterloo. NSW 2017. 
iat we are unable to supply back issues, photocopies 


Total price of magazines!photocopies, n 0 off issues reg x $4 = $. 

including postage and handling 

Cheque' Money Order □ Please lick box lo indicate 


□ mizmri i i i i i 


NAME 

ADDRESS: 


ELECTRONICS Australia, November 1987 




ADVERTISING 


INDEX 


Ace Radio . 

. 10 

Acetronics . 

. . 14 

Altronics . 

.80-87, 14: 

Audio Engineers . 

. 4 

Aust. Calibrated Laboratories . 11 

Aust. Govt. RAAF . 

. 30-3 

Aust. Maritime College 

. 12 

Austronics . 

? 

Avtek . 

BelllRH . 

. 10 

Chapman L E . 

. 13 

C H Smith . 

. 11 

Crusader . 

. 4 

David Reid . 

Dick Smith Electronics 

. 3 

44.45.93-9 


Duet .... 

Electronic Brokers . 

Elmeasco . 

Ellistronics . 

Emona . 2 

Federal Publishing . 

. IBC,79,101,136,14 

Geoff Wood . 10; 

Gifford . 14 

Hi-Tech Software . 2 

Icom . 1 

Jaycar . 56-6 

Kenelec . 

Kepic . 

Macro Dynamics . 7 

Micro Educational . 13 

NSD . 5! 

Pioneer Marketing . 1! 

RCS Design . 13 

RCS Radio . 14 

Ritronics . 35-37,110,111,13 

Royston . 4( 

Scientific Devices . 10 

Scope . 2‘ 

Sheridan .. 74,7! 

Sydney County Council . 7! 

Tandy . 12! 

Vicom . 121 

VSI . OB( 

WES Components . 13! 


This index is provided as an additional service. Th 
publisher does not assume any liability for 
and omissions. 












































































Subscribe Now and 
Receive 12 issues of 



for just $42.00 

Electronics Australia is the biggest and 
most widely read technical publication 
in the country. It is essential reading 
for engineers, technicians and 
hobbyists. 

Electronics Australia reviews the latest 
technology, and regularly tests 
computers, and high fidelity equipment. 


Plus. . . 


And... 


Your name goes in the draw for this 
Daihatsu Rocky loaded with options 
valued at $27,000! It’s the 4WD 
designed to meet, and beat, Australia’s 
toughest conditions. 

It includes... 

3 way adjustable suspension and 5 
speed manual gearbox provide the 
economy and driveability you would 
expect from Australia’s leading 4WD. 
And it comes with options including 
fuel-injected engine, air-conditioning, 
power steering, towbar, bullbar, long 
wheel base and resin top sunroof. 

Wow! 


if you act now you also receive a 
bonus leatherette travel alarm clock 
absolutely free. It’s the ideal companion for 
any traveller. The LCD readout gives the 
time, date and an effective alarm. 
Lightweight and compact, it folds away for 
use in a briefcase or handbag. It’s compact 
and stylishly finished. 


(Valued at over $10.00) 

FREE 

ACT 
NOW! 
and receive this 
bonus clock free! 



Simply fill out the details on the enclosed self-sealing postage paid wheels and chrome bumpers do not come as standard on thet wtnntng vehicle, 

coupon/envelope or send your cheque/money order with personal details to Freepost No. 4, P.0. BOX 227, WATERLOO, NSW 2017. 
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Fibre optics 



The old limits 


are off design constraints. 


Meet Hewlett-Packard’s 
Versatile Link HFBR-0501 series 
of fibre optic components. 
Innovative HP technology now 
makes the noise and interference 
immunity of fibre optics 
accessible and easy to use for 
short-distance applications. This 
opens up significant new voltage 
isolation and data communica¬ 
tion design possibilities in pc 
board intercommunications, 
instruments, computers and test 
equipment. 

HP’s Versatile Link is TTL-and 
CMOS-compatible. Data rates 
can go from DC to 5 megabits/ 
sec. Low profile mounts allow 
tight board stacking. Three styles 
of connectors, including latching 
and duplex, permit almost any 
configuration called for by your 
design. 

Plus, it can be auto-inserted 
and wave-soldered. And, no 


optical design is required... 
making it remarkably cost- 
effective. 

A comprehensive Versatile 
Link evaluation kit HFBR-0501 is 
available... so take the limits off 
yourself and contact Hewlett 
Packard’s Australian distributor 
VSI Electronics for this and other 
fibre optic components. 



VS# 

THE SOURCE OF 

Who 1 HEWLETT 
mLTM PACKARD 

COMPONENTS 

VSI Electronics (Aust.) Pty. Ltd. 

16 Dickson Avenue, ARTARMON 
NSW 2064 AUSTRALIA 
Telephone (02) 439 8622 
Telex AA 22846 
Fax (02) 439 6435 
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